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PUEKAIJK 

A> ,'i iiieilic.A mail imicli ei^nagiiil iii I’ublic ileaULi woik aiul 
as iSaiutai'v ami (leiieral ScioiitiliS itiTviser t-o (lia largest iit» 
the Metropolitan Dairy tloiiipaiiies, 1 have naturally given 
iiuch *,teiifiju to all (|uestioiis connected with the jn'odiic* 
Tuff oriuilk and the conInSjof the trade. Having con- 
.ributed an aidicle on milk to t%e “ Itne^^ clo[iaHha .Medica, I 

A'as advised by several friends (Pxiipying inlluential positions 

* 

n?lie Ihiblic Health service to exjiand it into a ffuall voli*iiie, 
vvhich^witliuut to cover tin i^ronjul oi the 

plete (iraviier ’ or to rival the cxiiausti\e " Dairy CHiemi.stry * 
ji* iUcliiiiond, yliouUl i;ivc witliiii a small compass and iu 
\ convenient form information on every (jiicsiion that miglit 
iriHe in connection with the economic, medical, or clumiical 
aspects of the industry. J couhl easily have extended^lhe 
'•-milk to many times its actual size, but my chieffdillicully 
has been apportion the katter as to satisf}! each 

many and varied interests^ havin Aiothin^ in conrniv...*beyoi.'d 
(he fact of their dealiimMin one wav or%Jinother with milk. 
Yet tlioiig'h ^le whole of the chajifers inU> n hich it i* divided 
will a^ipeal equaljy to few, it wujiIW be well it evdii.y 5'ai-mei’ 
and dairyman linew the ways and means by which n^ilk way^ 
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WcoiiieSi veliiclc or a factor in tlie sinvail of <’iseaf^' ‘anJ had 
a, ratiii;iar, coiK'c^ttioii ol tljc nature ol injlh aiia^v«.is. 'I’lie 
An,'il\^|S^oiild lie belter able to di’aw sound i^oi^clusions froni 
Ills esliinalious if he iiiiih'rslood h'u' |^itluen(’(' oi lireed, ft ode 
and season on tlie coinjiosition of niiflc, and in this, as in so 
many subjects, the uietiiea’ man is bound to endeavour (41' 
know “ somelliiiie ol everythin^,'’ 

I’robabb tile sale w'ill be ni'aiufv divided belween Titudeiltis 


' ai\the Ai^'i'icultiiral t'olleoes. Jledical ilen and those gentle¬ 
men in the country wlio engage on a gi-eater or lesser scale 
in daii'v‘work, which tliey folhuy a.s a siibject of inlelligmit 

t ■ ' , • • 

study rather than as a imvely money-making ‘concern, 
thoiigh the lessons taught injtiie ehajiters on “Jlousing of 
the (,'ow ” and “The Dairy ” need to be imf)i’i,i..-sed'or forced 
oil tlutvast majority of cowkeepers in town and country. 

■ J liave, of cour.se. availed myself of the information cdn- 
taiued in tlie recoguiseil text-books, as those of Professors 
J'Team, Sheldon, Long, and Warriiiglon. and of the assistance 
of friends of great practical e.x|)erience, but 1 must specially 
acknowledge my indebtedness to 11 . Droo]) Itielimoiid, P J.t'., 
'.from whose admirable Dairy (Jhc‘niisfc-y ’’ as the best work 


on the siijiject 1 liave drawn iiiiucli of tiie matex’. tls for iny 
6fiapteroii "llilk .\mdysis,’/ind fri^n whom /have received 
manf'frieiidly suggestions, (is 1 had! in years gone hy from 

‘ I I 

his predecessor. Dr. Paul \'^‘(li. Pfir the details.of bacterio¬ 
logical p.xaniinations i am*p<fii ly. indebted to Mr. I’ukes, now 
P>acteriolo|ist to tlie Goveruiuent at Gape To*vu, 
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\Vlul9*!^eat\^\vith some fulness of butter-making'^ I haKe 
.V holly ignored tjiat of cheese, partly beoause ifm-Tnanu- 
fueture has,, in a lew special districts, fallen into' disuse, 
*aiicl partly thinkiii^^ it prudent to say nothing on a matter of 
which 1 had no persona^ knowledge. 
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(’HArTEI! T 

BREEDS OF DAIRY COWS 

1 ifK ((n.iTilily .-Hill Ihe (|iiality oi^yielded by a herd 
of dairy cows inh-i- dim, on lire breed and age ^ 

the animals, their food and the shelter alforded Ihein, on the 
time oS yeai^aiul on the wealh^i'. In choosing cows for dairy* 
!)ij^|)os(^s the]r milk-|.r(jdiicii!*'j^Kiwers are naturally the first 
coiisidenflion : but, since these jire sure In fiul after a certain 
niiml'cr of years, the a])titiide of the breed to fatten for the 
butcher c.annot be wholly ignored, and in districts where the 
jtajtiire is |iooi"^)r the climate kncleme.nt their ti^iility to jfive 
milk and produce llesh on a scanty food-sup])ly and i\j cold 
dayi]!«veather must also be laken into acoonnt. 

'I'he Shorthorn fullils all tl Ipse reipnrenients to a greater* 
degree than jierhap.s any other, and is consef|uently a general 
favourite with English farmers, as well as with those in 
America, whore it is known as the Diirhani. Its origin is 
uncertain, but. it seems to have been evolved early in the 
eighteenth centin-y by a judicious interniLyture of norj^iern 
breeds. Its milk, tlnflrgh not so rich in fat as that of 
spneral other breeds, is well u)i to the average, and ,‘ftinndant; 
while its hardy constitution i# a great advantage, since it 
permits of its being kept, even in \jinter, ip open airy 
sheds, (Eigs, l and 2 . pp. 3 and 4 ), * 

Herefords resemble'Shorthorns in Biany respects; they 
are reinarkJihly tolerant of exposure to cold *amd wet, 
and abortion is rare among* them Their beef is unrivalled, 
and ifi some dftiricts they a^li^ireferreJ to Sfiorthorns. 
(Fig. 3 , p. 7 .) 



2 


MILK : ITS PRODUCTION AND Uf ES 


• ' Ayijshires, almost, exclusively favoured by .‘lie. dairy 
farmen- oll‘’the Scott.Lsli Lowlands, surpass all'^olliers in 
hardine.ss, thriving on iiastures where oveu a Shorthorn 
would starve., hut nevertheless well rejiayitig care. Their 
yield of milk is enormous, having beiii known to reach laoo 
or 120(3 gallons in the year; it is said to be S])ecially adapted 
for cheese-making. They are handsome animals, in colour 
almost always irregularly patched with red and white, holding 
their heads high, but. making so free use of their long horns 
that it is often necessary to tip these with balls. Thoir chief . 
foult, however, is that .as beef makers they rank lower than 
any other breed exce[)t the Jei'seys. A variety much larger 
than the ordinary Ayrshire has recently beim develojicd, and 
the issue of these large Ayrslii 'e cows with a Shorthorn bull 
combine the fattening propel Les of their sire with all the 
good (pialities of their Scottish dams. (Fig. 4 , i). 8 .) 

The Devon, short-horned,,and of a uniform red colour, is 
not often seen beyond its native coun.y. Tt yields an 
abuLdance ormilk very rich in fat, and especially good for 
..making thick cream and butter, while as beef it is fully 
' equal to the, Hereford, but, as might be e.xpected, it is not ‘ 
'very tolerant of cold, although it does well on poor jiasture, 
few breeds, if any, making better use of their food, whether it 
be good or bad. (Fig. 5 , p. it.) 

The Sussex resembles the Devon in its colour and general 
apj)earauce, .although larger and heavier than the latter. 
Sussex cattle have many good points, but, having been 
specially valued foi- draught j)urposes, have of late years 
fallen into neglect. , 

Longhorns, so called, now rarely seen, are easily distin¬ 
guished. from all oth#r breeds by the downward and forward 
position of the horns^parallel with the cheek and jaws. Under 
the skilful culture 01 Mr. Halfewell khey rose to a high degree 
of favour througHbut Jhe miflland and north-western 
counties, t^pt at present hold their ground in scune of, 
the J'oriner only, having been entirely superseded in the 
fetter, infeuding their original home, the Craven district of 




The Shorthorn 
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iREEDS OF OATRY COWS 


•'York and La\jaRiliire, by the. (juicker fattening Shoi'tliiirti,- 
'while flie !?urvivorb have greatly (legeiieratul. f 

n’he Highland aiuhthe Welsh cattle, of each yf which 
Hiere are twrA;hi<h' hranohes, one jiiiier anil nuifonnly black, 
*thff other a less clmractJrisfic because sonievvhat niived breed, 
are,doiibtle.sb de.scfnded from aboriginal wild races id' their 
respective countries, to the comlitinns of which they are well 
atia]>te(l. Large niniibers of Highland ami of Welsh cattle 
are driven every year to the richei' pastures of the south, and 
t(4 the galley of the. SeveTii Ce.spcet ivel) to fat leu for the 
market. They, the Highland c'spi'c'udly, provide the fliiiyt 
beef, but away fioni their mountain hoiiies. where few other 
cattle could li\'e, no one would choose them tor a dairy, t.heir 
milk bein^fcanty. although, wtlh good feeding, of fah' i|iialit,y. 

•Poned, or hornless, cattibi coiistitiitf a itMiiarkabh' and 
anomalous class, llie [irodiict •I'rohiibly of arlilici;il selection 
in the distant jiast, maintained hy the pfisislcnl (iiniinatioii 
of all inJividj.iak showin^^ any Icinh'ncy to alavisni in llic 
o-fb-wth of horns. The Suff<Slks arc looked o 7 i as ty |)ii?d of 
the ^roiip, and are the most highly esteemed as hein^r ^lie» 
purest bred. They are of a deep lilood-ied colour, though 
red or yellow and white, and dim eoloured iiidiuiluals an’ 
also met with, the last, so freipientli that the hreed was 
at one time nearly ac.(|mring Hie name of Siilfolk Duns. 

{Fig. (’), ]). 12.) I’he allied Norlolk’eiitlle are also polled, 
as are the two Scottish breeds, the GallO'Way (Fig. 7, 
)). 15) and the Abeij(ieen Angus, (Fig. .s, p. 16.)* The 

latter are the dominant bleed on the low roast Vmds from 
Jnverness to the. Frith of Forrh but the (lalloways have of 
late years given place to Ayishiies tlironghoiit the comity 
from the old name ot which they defue their owi*, and to 
Shorthorns in the Lotliiaiis and on'tli* Kngliiih side of the 
border. TUey are aU go*d useful animafs, ahke fo*’^the dairy 
and the stockyard, hardy,, and vyrldiu)? ahnndauce of good 
• milk,,and fattei^ng well at th(j,l%st; while their^eijtleness, 
probably the result of their defencelessness. is a recoinmiaula- 



■tk)p, sipce tlieir want of horns precludes tk^r iiij^iring one 
anothv 2t*pastin;e, in the yard, or diirinjr *j-aiisit.* 

Ivish^ cattle have been for f'eneratioiii? crossed with such 
utter disrcgaivl of definite purpose that tlnTy*ai'e no betttT 
than a mongrel crowd, with flie *0110 ^‘scepl ion of "the* 
Kerribs, whose strongly-niark(‘d charadl,ers have attracled 
the altention of intelligent breedeis. 

'I'he Kerry, indigenous to the low *'inonntains'' and 
moorlands of the. south of Ireland, was twenty yeai's ago 
scarcely known out of its nafive"island, but has ofiJate w»->n ■ 
Unwell-deserved popularlTj-, not only in (treat. Hrilain, but in 
America and the Oolonies. They e.xhibit many of the features 
of a mountain race, being very diminutive, black, with or 
withoutti little white, the red fiF scjine Dexter Ixe’rrie.s being 
the result of crossing ; hard)* fictive and able to picTr ujf a 
living by the roadside, they ant as I’rofessor Sheldon remarks, 
“pre-eminently the ])oor m.an's cow,” while their shapely 
wide-spreading polished horns and shoi't siBoolh hair, rellect- 
ing.'-in its contrast wit h the rougii shaggy coats of the W'efsh 
• ai^d l^ighland breeds, the more genial climate of their nati\e 
laud, make them really ornamental objects in a ])ark, and 
‘they well repay any care bestowed u|)on them. Their yield 
of milk is enormous, and in richness it rivals that of the best 
Jerseys. (Fig 9, p. ly.) 

'J’he name of Dexter or Dexter Kerry is often applied 
indiscriminately to all Keny cattle, but belongs strictly to 
an irfiproved breed raised liy Air. l)e*ter, agent to Viscount 
Hawarden, and marked by greater ronndnes.s and thickness 
of form, and shorter legs, so^is to have earned for them the 
*spntation of being “ beef down to their heels,” with the loss 
of mucU of tile grace? and agility of the original type which 
they are gradually #nj)erseding. Whether the change was 
originateyl by crossing with *a heawer breed, or*hy a simple 
process of sole'Ctiotf' is n^ot known, though the occasional 
oocurrenc«jof a red coloui^ip Dexters won 1^1 point to«other* 
bloQd tlipn that of the Kerries themselves. (F’ig. 10, p. 21.) 
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Jj:i{^EY’AND GUERNSEY CATTi/E*, 

• • » 

'Phe CItftjnel iSlaucls .boast two clistiiic^t breeds, ,wbich, 
while difTering«c»nsiderably in outward appeal »nce, agree in 
Uie abundance, and«extra*)rdHiary riebness of tbeir milk, and 
the golden yellow colour of tbe butter. l''ormeiiv they were 
known in this country indiscriniinalely as Aldeiuie^.s, but tbe 
ns.'ue, is now very propeiiy obsolet?. One breed is peculiar 
to .lersey, and tbe other to tiuernsey, Alderney. Sark, and 
^Plejni, an^l tbeir ])urity is*niafutained by local legislation, 
jirobibiting not only tbe iiu]Hirta 1 ioi 5 of cattle li’oni abroadj 
but also tbe introduction of (Inerjiseys into .lersey, and of 
•lerseys into tbe other islands. 

The tPferaeys, from t heir gra.*eful deerlike form, are familiar 
;uuk attmctive objects in gentlemen’s parks, tbeir silky hair 
is usually of a fawn oi' silver grey, tbeir skin yellowish and 
almost orange in tbe tail, tbeir murales black, encii'cled. as 
are also tbeir eyes,*by a zone ..pproacbing white, .and tbe 
bor*s small, crumpled and yellTiw w'illi black ti^)s. 01 Iflte 
'years, however, every shade of blown, to tbe colour of a ijjpi; 
■^die^tnnt, is also met with, and in many of these darker 
animals tbe colour shades into nearly black on the forehead 
and muzzle. They fatten badly, tiuuigb tbeir liesb is good 
ill appearance and flavour. 'Pbe riebness ol tbeir milk is such 
that though less in ipiantity than that of tbe (luernseys, tbe 
yield of butter by each cow is e(|ual it not greater. 'I be 
delicacy of tbeir coiistitnjion, necessitating tbeir being boused 
through half tbe year, renders them peculiarly iTone to 
tuberculosis, and precludes tbeir,general use lor dairy pur¬ 
poses, tboiigb they are unrivalled, save by the Kerrys, loi 
blitter making. (Fig. I-, P- - 5 -) 

Tbe Guernseys are larger, coarker,* indeed, soniewhal 
ungainly aniyials, mostly oi a yifllow-brown colour,»palcbed 
with white.* As milkers they are absoliit@ly unrivalled, anc 

* They^iro alst), how^vtii', of red or blij^k v«i(i while, but tlie *iost.prizet 
strain is the “Cloth of Cold,'' bred the late Uev. .loshita Watson, whyd 
is of a nniforiii oi’anL’‘i‘ bud colour. 



I o milk ; ITS PRODUCTION AND USBS 

from ^tlii^^cry fact arc often so thin as tola^nnjighfly ; but 
when cli'y'they will put on flesh with stall*,ling rapidity, and 
are thhs valuable additions to a general dairy herd, being at 
the same time less tender and lefs lyible to tnlierculosis than 
the more elegant and smaller Jerseys, (/ig, 13. p. 27.) 

Among foreign breeds two only call for notice here', the 
Dutch, mediiim-sined blaoj: and white animals, yielding la^e 
(junntities of milk of poor rpiality, often containing le,ss than 
three jier cent, of fat. 'I'lijs, (fr a kindred breed, extends 
under the name of N^rmpiidy over north-easter# Fraflce.* 
The other breed is the Hrittany, the smallest of all, averaging < 
between thirty-two and forty-two inches in height, less even 
•than opr Kerrys, to which, ju hardiness, actijhy, ..•iid the 
quantity and ipiality of milk, as well as in si/.e and 
colour, it approximates far, nearer than to those of the 
Channel Islands. 


CHOICE OF A COW 

Ii» selecting stock for a dairy, many and sometimes con-* 
fficling interests have to be considered. 

. If the purpose of the farm be the supply of milk as such 
to the market, and the disposal of the stock when their best 
milking days are over to the butcher on the most profitable 
terms, no breed cap equal the Shorthorns “ pure ” or 
crossed ; and they have accordingly established themselves 
as fthe predominant breed throughout the whole or the 
greater j.iart of the northern, easterly south-eastern, and east 
midland counties. If the ultimate utilisation of the carcases 
,be of secondary importance The Ayrshires may be preferable, 
especially on poor lands, and the average quality of the milk 
may be raised by^a sprinkling of Guernseys, Devons, or 
polled cattle. 

Where there ar^ opportunities for doing a good business in 
meat,’ a^ well as in milk, and the pastures are fairly rich., 
Devons, berefords, and potlbd are to be {ft-eferred td ShorC- 
• horns,awhile Ayrshires and Kerrys will be valuable additions 




Fig. 5. Devon 
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ip every, an(f, lastly, wliei'e, as in ])riva(e ostaUjsliyHnitS 
and " creiMieries "•ir bnder factories, richness is everytliinfr, 
that is to say, tjie jionnds of fat rather than the <rallons of 
niilk obtainable Ircnn eatji apiinal ai'e the main or sole con¬ 
sideration, Jerseys, (luernseys, Kerrys, and perhaps Itiiittany 
cattle, would be the most jirolitable; the Jerseys beine' the 
ini^st ornanientid, but the l\erry«and IJritlany by far the 
hardiest. l'’rom the bulehm-’s point of view, however, the 
Jeivsey is almost worthless,, but the Kerry second to none, 
VxcTpt, pfl'haps, the llieliland, vvjiiet with the Welsh have 
'110 attractions for the dairy farmer save in their own countries ' 
and few farmers, nowad.ays, would eare to experiment with 
Dutch •c»wj,,which mioht, if (present, in .any ooiisijler.able ' 
number,bring down the mi.xjd mill; of tlie. herd below the 
standard of the ])ublio analyst. , 

The climate, in which elev.ation of site, .as|iect, the pre¬ 
vailing winds, the j^ervioiisness of the soil, and fhe ainomit 
of the rainfall, are the chief fccturs, and the ipat.iire of tjie 
(available pasture and food must be assigned a ])roini«ent 
ydaqt' i« tlie clioire of the breeds best adapted for the j’ar- 
ticnlar juirpose and locality. 

'J'lie following figures, altliongh from Laving been taken at 
the Royal Agricultural Society’s shows they are higher than 
the averages commonly met with, ivilljie useful in showing 
what can be achieved and should be aimed at with cows of 
different breeds : 


.Mi‘aa'> ot 

'lolal Milk 

I'dl il Sdhus 

I'Sil • 

III liiA. per Cent 

pel ( en( 

150 .'’'liortliiiriis 

4 j ij 

12.88 

3 7 J 

II A\i>liires 

J4.26 

' 3--13 

4.15 

1 03 (iueriise\> 

28.03 

14" 10 • 

4 -!v 2 

11 58 Jersio s 

28.01 

• 

I 14 il • 

on 

• 




Two special .lerM-vs \iel«le(i u niiHv witli pei-ceiita;:<; of 
•(1) total 19.25, fat 9.5. total solids 17.0%, 

and I’at 8.5, or l lb (d‘ linttrr fnan 10.5 and II 7 lbs 
of milk respi-ctivoly. 5 
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It will^p teen iVom tlie above that thougli tl^e* w^eigbt of' 
mf!k giveti by i Sliorthorii was to that given iiy, a .lersey 
or (inenisey as 3 : 2, tlie weight" of butter was only as 
16 : 13 or 14;*so that while the |bimer are th*e luoie jiroift-' 
able foi- the milk seller, tlie latter lighten the labour of the 
creamery and butleiy considerablj’. It must not be for¬ 
gotten that the food coigiuiiied by a cow in the ordinary 
physiological work is pro])ortioned to the iiulk of its boify, 
and that conseijiiently the ,stiig,ller the animal the more 
prolitable if the yield ojj iiiilk or of butter, as the. %ase itlay* 
Be, is not very dilferent. broin this point of view none can , 
approach the Kerry. 

BREi^DING 

• 

Some persons are in the habit of buying all or most of 
their milch cows in the 0])en market, and of disposing of their 
calves in like manner; but most fanners rear the bulk of 
tlnir stock, ,and so only cai,|, any methodical plan for its 
impiitiveuient be carried out. 

* II; is usual to .speak of “ jiiire bred ” animals, but tlje term 
.must not be understood as signifying iinraixed descent from 
time immemorial. 

Bulls and cows of the now recognised .strains will produce 
a progeny as ideutical^wilh themselves as if the breed con¬ 
stituted a distinct species; but with a few exceptions, as the 
Iligidand and W^lsli, modern breeds have, been evolved by 
selection, sometimes nutiiral, but moltly artificial, within the 
last two, or at most three, centuries. Complex, however, as 
,may be their origin, they afti not mongrels but the result of 
cross-breeding carried out through successive generations on 
strictly scientific princijiles, with the well-defined and intelli¬ 
gent purj)ose of trwisniitting to the issue those qualities that 
were efeentially fjood, or under 'the circumstances advan¬ 
tageous,,and of iniiiimising or ultimately eliminating such as 
were badf so as to bring^bbnt the survivalof the fittest— i.e., 
►those ejehibiting in the highest degree all the excellences of 
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tJie race in Vhich tfie faults have been reduced to the mirfinim* 
• . ® ^ 

and whichj^re des(jj’ibed as ‘•pnre bred.’' 

In chofl.sfng a bull of bulls (|uestious of cost or con- 
vefiienoe inust*T)e rigidly suliordinated to those of the 
probable chiiraoler'of the issue. Indiscriminate mating will 
tend to the ju-oduotion 0/ a race of mongrels exhibiting, it 
may be, all the vices and few of tjje virtues of their parents 
01' either side ; but judicious crossing may have the very 
o|)posite re.sults, while “• in and in ” breeding, though preserv- 
•ing«t,he juwity of the strain, may, especially if the number of 
,,individuals bo small and too'■ near of kin, ’ tend to its en- 
feeblement and ultimate e.xtinction, a fate that seems likely 
to bef.”!! the wild while cattle.of (dullingham. When the 

t,4( 

stock of cows m homogeneous single bull will suflice, but if 
the'ecws be of seveiad distinct breeds more than one will 
generally be recjuired. 

(>ne I'oiiit, however, must never be forgotten—the ext.ni- 
ordinaiy prepotency of the bull^who will iiol, onij impress^n 
Jiis'’progeny the slamp of his frame and constitiition,,but 
, jalso, strange as it may seem, the milk-givijig iiowers (or lln» 
reversej of his female relatives. Ibnce the im])orliince 
generally and justly attached to pedigree, including under 
• that term the characters and a[)titudes of the collateral 
relatives. Indeed, the result of crossing even a very ordinary 
cow with a bull of faultless family liistory, though himself 
not of the highest type of physical clevelo])meiit, may* be 
more satisfactory than if The bull, though a hea\ier and liner¬ 
looking animal, had come of a slock le.ss remarlcable as 
milkers. In the absence of evidence on this point the degree 
of development of the rudimentary udders of the b,ull himself 
may he taken as a rough indication ofjlie milking capacity 
of the strain. 

Prepotency* is naturalljT more marked the gi-ealftr the 
purity of the strain, thus by the constant use of bulls of one 
breed and of high* pedigree a mongrel herd may ili two or 
three generations be entirelj^ transmuted into one of th^sam*e 

B 
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<- bree'd as the sires, and all other charaut-ers be aj^parentiy 
obliterated; bi.t should one of them be subsequently employed 
as a bull, there is no doubt that the lost featuivs would be 
revived, if not intensified. 

That there should be a correspondc'iioe in si/.e and age 
between the bull and cow is evident. A bull ma}' l)e used with 
moderation as early as eijj'hteon months, and thence on till six 
years,or perhaj)sniore. To kill them, as some do, at three years, 

before their true value can have been tested, i.s a mistake. 

• • 

CHAEACTER^ OR A GOOD DAIRY COW 

It is not enough to decide on the particular breed or 

breed^s of which the herd sljidl be composed,good and 

bad individuals may be foumi in all, but imlgnient must be 
‘ ° * €1. 
exercised in the choice of tjie individual cows. Apart from, 

and to some extent modifying and modilied by the general 
characters of the breed, are certain features more or less 
purely indicating the milk-jjiving capacity of the particular 
aiWmal. Tlie thighs of the best milkens are rather thin, _ 
• giving ample room for the expansion of a deep broj-d udde^, 
which should when filled stand well forwards ; tlie teats should 
be of medium size, neither long and flaccid, nor, as in some 
breeds, short and stumpy, and the skin of the udder and 
teats should be soft and elastic. M. (im'non some years ago 
called attention to a plieuomenon, which, tliough inexplicable 
a»d based on purely empirical evidence, has been accepted 
by most practical men as a cliaracferistic of a good and trust¬ 
worthy milker. It is that the duration of each period of 
lactation, as well as of that during which a cow will continue 
to be prcifitable for dairy pnrjtoses, and to a les.s extent the 
average yield at any time, are in fairly direct proportion to 
the extent of . Ser “ escutcheon,” i.e., the surface of the 
mammary region, perineum and buttocks, over which the 
hairs ^that elsewhere are directed downwards are turned 
upwards, so that the line of junction between these and the 
othqrs is marked by a sort of frill. 










20 


^ MILK : ITS PRODUCTION AND USfS 

i • Good .milkers are to be found in every*breed, bnd so, to( 5 , 
are floor*ones. • General imjsessions, or concliisions drawn 
from the observation of any particular cow for timrt periods 
of days or weeks, are not to be relied on. 'l*u is evident that 
the profit to be made ont of a liercf depthids on tlie average 
and total yield during the whole period of lactation, and the 
shortness of the intcrvals^in which the cows are dry. Such- 
knowledge can be accpiired onI\ by keeping a “■ inilk 
register,” that is, a book in whiidi the yield of each individual 
cow is entered separately and continuously. 'rhe*. alne of ;if 
regi.ster is gre.ater the more frequent the ob'servations, a^ 
daily record being more accurate Ilian one in which the 
observations are made weekly,. The amount may be entered 
by measure or by weight, -i r.,pn gallons or in tbs., the latter 
being the easier and the more convenient, (sjiecially w*lien 
the fat is estimated in the lalioratory ; it renders the calcula¬ 
tion of the butter-yielding cajiacity of each cow a simple 
matter, an imjiortant consideration when, as ii# the k)aui.sh 
co-operative butter factories, the milk furnished by Aach^ 
farmer in the Association i.s ^laid for on the amount ^f fat in^ 
his contribution to the common stock. At the same time, 
the volume can be calculated from the weight with sufficient 
approximation to the truth for ordinary dairy purposes by 
merely putting a decimal point before the last figure of the 
lbs., or, with greater accuracy, by multiplying by i.e., 
add^g two ciphers and dividing by 103. A gallon of water 
weighs 10 lbs., so' 25 lbs. equals 2.5tgallons, but the specific 
gravity 'of milk being 1030, a gallon weighs 10.3 lbs., and 
25 lbs. = 2500-^ i03 = 2.427gallons, or 2 gallons and 3i'*9 (or 
3j) pints. The Dairy Supply Association jirovides acheaji and 
portable apparatus or meter, showing at a glance the weight 
h lbs. and the mglisure in^gallons and pints, no deduction 
being rSdfuired for the weight of the pail. (Fig. 11, p. 22.) 

But the registei* is of great value to the dairy farmer who 
merely s^ds his milk to the market, or,contracts ‘with a 
lairy (^pany, in guiding him in his efforts to improve his 
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Eerd by a process of selection, elimination* and ntating witfr 
the iliosf, suitable bulls. This last subject, however, is a 
matter of experience and judgment? which cannot' be learnt 
from books only. 

Witli the comparatively wide rauffe in ]1ercentage of solidS, 
and of the fat in the milk of dilFerent cows, it follows that 



V 

Kid. II- Mh.k Kecohduu 


the (jilantity of the milk, whether estimated b}' measure or 
by weight, given bj- a iiarticular breed or by an individual 
animal,.does not always furnish widence of its real value. 
But sbice their mifts will fetch the same price in the market, 
a cow.yieMing 3 gallons* daily is more profitable to the milk 
vendor'-than another giving 2 k gallons only, although of such 
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• « 

rtchness-that it wotld bear diluting up to the measure efthe. ' 
other, withcijit beiu^ rendered inferior. Farmers aceordfhgly 
s])eak of *]farticular co\t’s as being good ‘'milkers” or 
“ Butter cows,** or both, these being represented, for 
e*\ample, by ShortTicriis*.)erseys, and Kerrys or Guernseys 
respectively ; thouglr it tnust not be forgotten that a larger 
body requiring more food, the tlmee gallons from the one 
may cost the owner more |)er gallon than the 2I from the 
other. The range is greater than is eommonly supposed by 
•thofe vvliwi being neither breeders nor e.xhibitors, do not 
(lake the trouble to note the yield of each cow. Thus at the 
Dairy Show held at the Agricultural Hall, Lslingtou, in 1902, 
the weights recorded daily raiijfromS to 75 Ib.s. ; the figures , 
not exceeding 12 lbs, or so yvere of course tho.se of very 
young cows, and the only cow giving over 70 lbs. was a 
ho.avv Shorthorn e.xhibited by Mr. G. hong. Taking the 
higher figures represonling good and easily attainable 
average's, rather than extraordinary and exceptional individual 
(instances, at the show of that year, we found Shortl^orns 
yielding 40 50 lbs. daily; half a dozen red-polled cattk 
exhibited by hord Uofhschild, 40-50 lbs ; four" Ayrshires, 
25-30 lbs., two Guernseys, 25-35 h'oxter Kerrys, 
2O-40lbs., and Jerseys, 25-3olbs. The Mhorthorns and Jerseys 
were present in overwheliiiiug numbers, the other breeds 
were represented by from two to six individuals, Devons, 
llerefords, Scottish (except the Ayrshire) and Welsh qjittle 
being unrepresented. ^)iie of the Shorthorns, a hii^e animal 
belonging to Lord llothschild, gave 58-60 lbs. Gonsidering 
the relative size and, corisequefttly, the cost of feeding, the^ 
Dexters with 20 40 lbs. must be allowed to take^the highest 
place whether for milk or butter-niakjng. * 

jiffe 'at which to pat the ci^io to the,hull, and the best 
season for lidviia /.—It wfliild be well if the young ctiw were 
not put to the bull until she was near tw years old, though 
it is "usual with common cross-lSied cattle to*do' so at 
eighteen months, and some farmers, especially/in \h^ 
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i 

uoillifrii coimlies, do this as early nl twelve ^months' 
althofiiili .this is bad ])ractice, since the^cow, calf, or 
both nnist suffer, d’he best time. i?< between thf 'ueLniinimr 
of May and Che end of -Inly, so that the'tow may calve 
between -laiuiary and April, but old^r cows iiia}’ be made to 
calve any time l)efore ('liristinas. The period of gestation is 
usually from 2K2 to 285 days, according as the calf is a cow 
or a bull; and sinci“ a cow shoidd he allowed to run dry for 
six or eieht weeks i)rior to the expected date of calvinu, it is 
well to ])nt them to the bull at different, times, so* that the 
supply of nnlk inay not be seriously diminished by having 
too many cows dry at one time. The farmei' must watch 
for the symptoms of '■ heat.,’’ jyhich last but a. few dayy., and 
do not'ret.Lirn until after about three weeks, ('onception 
will, as a rule, lake place at this period ; but should it n*ot, 
one must wait for the next appearance of the “ heat.” The 
rest from laelaliou .should on no account be less than a 
month, but need not, be more than two, tlie interval which, 
as tlie rule, should be allowed. Jf this fall in the .spring*'or 
s»mmer, the cow should be put out to grass, but if in vviuter, 
slie should he fed wit h the. best liay, some, roots, and boiled 
bran and meal. 

Al)ur/i(iii ami ■ Aijijniii/’’ af Ihr calf. —Tlie causes of abor¬ 
tion are not well understood, and the habit is often acquired ; 
anything tmiding to fatigue or excitement conduces to it, 
and ^t, seem.s to be sometimes epidemic. There is strong 
evidence in favour of the belief, though it is denied by some 
high autftoiities, that ergotised grasses, most frequently met 
with in damp swampy pasfcires, are a cause of abortion, 
wddle a hereditary tendency is occasionally observed. 

Whfn the time for parturition approaches the cow should 
be brought th the ^liniestead and kept apart from others in 
a quiet pftice, where she may be cou 4 itantly under*observation, 
and have, bran mafiies or laxatives, and about 2 lbs. of oii 
cake in pt&ce of a ]iortioit of dry fodder. TJio act of 
tu)fl does not occunv more than half or three quarters of an 










26 


MILK : ITS PRODUCTION AND USE§ 

hour uhder normal conditions, during which time the cow * 
^ ^ . * * * 
should be •watched and assistance rende|ed if ^necessary, 

otherwise she is best left lo herself. If, however,* the pre¬ 
sentation is unnatural, if any ob.stacle exist IS tlie expulsion 
of the fd'tiis, or there be abuonual d?lay in the separation of 
the ])lacental structures, the hel]! of a veterinaiT surgeon, or 
at least of an intelligent and expei'ienced man, should be liad 
recourse to, for the misdirected eH’orts of an ignorant or un¬ 
skilled one may lead to the loss of both cow and calf. After 
calving is over slie. should have a warm mash, and Iter water ‘ 
should be slightly wanned, an a|)erieMt of i lb. of Epsom , 
salts and ] o/.. of ginger in warm watei' is generally advis- 
«able., but spirits, &o., are not yauted. Next day if line she 
may be laken out for a few' honys, but for three or four more 
days at least, she should be housed at night. It is usual'to 
take the calf away' at once, hut if it be left with its mother 
they must both lie kept (|uiet. Young heifers fare best if 
allowed to suckle their first calf for some weekS, since the 
uddeys are. thus rendered flexible and fit for milking betrer , 
tkan by artificial means. Eor a few days it will be necfssary, 
if the calf have, been taken away, to draw off the milk three or 
four times a day, to prevent over distension of the udder with 
perhaps inflammation and abscess. If, how'ever, the calf be 
left with its dam, there is no need for nnlking, provided the 
cow does not drive the calf away, which she is apt to do if 
the ^'dders be hard and painful. On no account should a 
cow be put to the bull within six Veeks of calving, even 
though slie may be in heat; for involution of the uterus not 
being coniphde she w'ill eitln^' not conceive, or, if she do, will 
be very liable to abort. If a cow has aborted previously, or 
has dit)pped a calf prertiaturely, she should be allowed three 
or four months’ sex,ual rest, Ijiat the uterus may have time to 
rettiru to its normal and healthidh condition before being 
again excited to functional activity. 

Feedingand uvauiny o/ailm. —Mother’s giilk is the Natural 
^an 8 only perfect food for the young of all mammalian 




Fig. 13. Guebnset 
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animals; ^and sincn the milk secreted in thq fisSt few^ 
days following jiartnrition, the colostrum ar “beamings,” is 
(jiiite unlit for the market, but, jrrovides a natural’aperient, 
specially adapfed to the calf, thej'c is no raciise for taking 
it from .its dam for the first week. Xgain, the young of the 
lower animals are able to feed tlieinsielves at a much earlier 
age than the human infant, so that, ulthougli left to them¬ 
selves they would not wholly abandon their mothers for 
several months, there Is little yliflljultv in weaning them. 

Hut the wish to niukej;he,niosl, of the milk tor ckiiry pTlr- 
jioses or the market offers a strong inducement to farmers to 
attempt the rearing of the calves from the first, or from the 
earliest jrossible period, on antificial foods, either^added to 
skim milk, the. butter being, sold, or even without the 
anclition of any milk whatever. This ]>ractice is not to be 
recommended, for none of tliese foods can really t.ako. the 
place of milk, and the health of tlie calf wdl inevitably suffer, 
witl) remote gffect.s on her fujure develoj)rnent. * lint since 
the ditily yield of well-bred cows is greater than the reqnife- 
nfhnts of the. calf, for which during the first month.abont 
three quarts are sutiicient, one of two courses may be followed 
after the first week, during which the milk cannot be used 
for dairy purposes, and the cow should be allowed to suckle 
her own calf. Either tw’o calves may be allowed to one cow, 
until they can be weaned, when two more born subsequently 
tnayiie put in their places; or the calf, being taken from 
the cow after the lirst week, may he*fed from a pail with a 
sufficient quantity of milk for several weeks longer, and 
then with a nuxtiire of mil# and artificial food until it is 
able to tal^e grass and other fodder. In the northern 
counties the usual jragtice is to leave the calf with its 
mother for ten days or a fortnight, then for another fortnight 
it is fed "on new milk from a pail, n^xt on new arfd skim milk 
mixed, and after if month on skim milk to which meal or 
crushed linseed is addbd in quantities,adapted to the 
growth \of the animal, until it is gradually weaned to 
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•chopped Ifaj, an(f roots, and later to crashed oats afld lin-' 
seed cake. 

In Ay^lfire calves inte'nded for dairy cow.s are reared on 
pure milk onl^for four to six weeks, the (piantity being 
^^radiially iiicrease'd froA three to four and live cpiarts daily, 
when meal, crushed linseed, &c., are added, ajid the 'milk is 
wholly withdrawn after the eighth or tenth week. 

^I'he rearing of calve.s withoiTt milk should never be 
attempted, being foolish and short-sighted, for the injury to 
th» health ;ind future valiu' of the animal. es])ecially for dairy 
purposes, outweighs by far any profit derived from the sale of 
the )uilk, nor can skim milk lake (he place of ])ure milk, 
since the fat is essential to the^nutrition of the calf. When 
however, it has reached the a^-e of six week.s or thereabouts 
an?l its digestive powers are Stronger than they were in the 
first month, skim milk may be given, provided the deficiency ol 
butter fat is made good by the addition of some other and 
cheaper fat? as that of linseed meal or finely crushed cake. 
Fof directions for making and mi.xing different mashes, gruels 
and otj^er food during the process of weaning, such works ng 
“ Youatt’s (lomplete Grazier,” by br. Fream, or I’rof. 
Sheldon’s “ Dairy Farming” may be consulted. 
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THE HOUSING OF COWS 

Cow-sheds, Cow-hoases, Shippon’s, or *Byre%.— 

I'he (jaestion of the housing or sheltering of cows in thi% 
temperate but iincertaiii climate has to be considered from 
several points of view. 'J*lie well-known freodou. from 
tuberculosis of the hardy cifttle roaming at large on^the 
moors and mountains of Scotland, the Ste|)pes of llussia, and 
the prairies of America, testifies to the healthiness of a life 
in the open air, especially where cliffs, rocks, or trees afford 
some shelteragainst storm anj rain. Hut it is only in veiy mild 
^an(f sheltered localities that oven the hardier breeds of d’air> , 
cows can stand exposure all the year round, and tlien^onlyj , 
at the cost of their yield of milk, as well as of a considerable 
addition to their food, much of which goes to the maintenance 
of the body temperature instead of being utilised for milk« 
production. On the.other hand, the e.xperience of many of 
the Dutch dairy farmers shows that cows, if kept in clean, 
dr^, and well-vantilated sheds, ma^ be maintained in good 
conditi«n for years; but the prevalence of tuberculosis among 
Jerseys and other high-bred tender animals, that are 

• necessarily sheltered or housed during eight months in the 
year^ is equally conclusive as to the danger of infection, 
inseparably from overcrowding in buildings unprovided with 
the means of really efficient ventilation. We may therefore 
conclude that sope shelter must be provided for from four 
to eighpt months in the year, according to the climate, the 
weather and the character of the herd; hut that the longer 

• _the oews can remain out without detriment or suffering, that 
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'js so lo^ng as tLoj onjoy the open air life, the better. * Even 
in the ni^ow, h^fwever, some kind of shelter is desirable, if 
not nece^fery, to allorj protection against cold winds and 
rains. It nee(f*not be eveij an open shed, although that is 
the best; a high fence will keep off the wind, and trees 
under the sj)feaditig bpnghs of which they can stand will 
serve as shelter from heavy raiiii^ or from the excos.sive heat 
of the sun. 

It is an e.xoellent practice in, very hot weather to kee]) the 
cc%s dating the heat of the day yi airy sheds, where they 
are pi'otected from the sun’s rays ami the attacks of Hies, 
turning them into the me.adow after the evening’s milking 
to enjoy the cool air at night.* • 

In the so-called “ model fairies ” or show establishments, 
the cow-sheds leave nothing, to be desired, and at many 
country houses little less attention is bestowed on them than 
on the stable.s; but in the ordinary class of dairy farims and 
in such cow-yards in towns js are not run by,way of adver- 
tl?ement, the sanitary conditions are as a rule abomijiable. 
Rough walls .scarcely admitting of lime-washing; thatched 
roofs harbouring vermin and infection, or liles cold in winter, 
and hot in summer; lloors ])itched with large cobble-stones, 
the spaces between which afi’ord lodgment for dung which 
cannot be swept or washed out; with no regular fall to carry 
off the surface drainage, urine and washings, and no provision 
for securing ventilation, or for W'arming a_draughty building, 
save the body heat of the animals, whose legs, hind-quarters, 
and perhaps their very udders are besmeared with dung. 
Without will be found a “ straW-yard,” where a huge mass of 
litter and dung rests on an uneven and more or, less pervious 
bottom of rough broken stones, pu(Jdle^ or a make-b?lieve of 
concrete, from which in dry wgather ammoniacal exhalations 
rise pollutftig the air ^nd impoverishing the mature, and 
which after rain is as sodden as a sponge with ^o much of 
the sdakage as ^oes not slowly run»ofiE by a drain to foul the 
water of a neighbouring pond or ditch, euphemistmaHy 
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called a brook, from which the cows, and poasibly tfie cottager 
some way off, obtain their drinking snppJj. 

In towns the sti-.aw-yard and pbnd are absenl * but whili 
the water is (fi'awn from the piil^lic mains, or*to save exjreusi 
from shallow well sunk in tlie fo*H] soi!, tiie place of th* 
sti'aw-yunl is taken by a dung-pit, tlm contents of wliich, fron: 
the more sparing use of liy;er, are of a semi-fluid consistence 
ami their removal from time to lime is attended by a sicken¬ 
ing stench. 

That under such conditions the cows can maint»in perfect 
health is incredible, and milk dr.awu and e.Yjiosed while still 
warm to such an atmosphere, for even a few minutes, cannot 
'fail to absorb the odour.s and to be contaminated by tU' filtli, 
or in dry weather by dust, theyehioles of bacilli winch tend 
to render' it prone to sjreedy sonring and decompositron. * 

In Holland and in Norway, indeed, the cows ar'e mostly 
stall fed, but tire most scrupulous attention is paid to the 
cleanliiress oj the animals and^of their surrounditig, the cows 
ai'e ^iTOomed or “cui’ried" daily like horses, the stalls%re 
Ifept dry and clean, the su])ply of fodder i.s amj^e and 
nourisliing, and piir-e water only is given, with the result that 
notwitlistanding their continuous confinement they are always 
in good condition. 

'J’he shelters for cows in England are of two kinds, 
(1) ojren sheds, and (t!) closed houses, an intermediate form 
of shelter being the open sired, the front of which can be 
closed in cold, and, especially in coM and wet weather, by 
movable shutters either reaching to the I'oof, or leaving 
a space above for ventilatfon, an arrangement much in 
favour in the Scottish Lowlands. 

Opeli sheds around a yard do very well for the hardier 
breeds of cat’tle, in places ncjt exjrosed to cold winds; but in 
high, blCiik, or cold and damp localifies, and for JSrseys every¬ 
where, closed sbecis or cow-honses are indispensable. These 
slieds may’be single or dcfiible; in the formen(Eig. 14), S single 
roi^ of qdws stand witli their heads to the back or higher 
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^all, a wafk iuterveuint; bctneeii tljcir tuil.s and (die I'ibnt or 
lower wall^,.with ajean-to roof. Jii tlie latter, whirl h’ave a 
ridgp roofUfetween walls bf eijiial height, two rows of cows 



Fl^^ 14. J’l.AN Ol-' ('()\V-JI<JTISE 

rf, //, (iir two cows A. Auldcr Iroiijflis , r, 

• IniiJfiii^r t’Mujrhs. \Milk . c, tlunjr walk ; • 

/, frulti.'f (IniiiiiiifT to t:i'il<«. If, <|ooi ; A, A, \Vl^do^v^. 



I’iji;. 15. Plan ok (’ow-JIouse 
u, cf, stiiJls li>r two c{>Hs . A, fodder troughs . 
drijikinjr trolijilis ; f/, fcodine walk; c, dung walk; 
1\ gutter draining to tank ; . 7 , door. h, A, windows , 
o middle gangwaT. 


stand head To head, or, bhtter, tail to tail. In the'flrst case 
15). tliere is a narrow walk between Their hea^s, giving 
access *to the feeding-troughs on either side, an 3 a-gutter 

and broad walk between their tails and either walh in the 

• • 
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second (Fig. i6), there is a'single broad passage, witl' a gnttef 
running down the middle of the slr-d, and a feeding 
walk on each side between their heads anti the wall. 
In this arrangement as in the single shed, the feeding 



<1, (1. stiilt.'' i'oi’ U\o cows; />. judder troii^rhs : r, r, 
(Iriiikiti^i truiijiJi.''. i/, ieedinjf w.ilU : <. dmi^' wiilk : 
_U j^utter dr.'iiiiinj; lu faiilv . //. d<»tn ; / //. windows , 
/. iiiiddlt' <;aM<iua\. 



Fi'-. 17. I’LAN OF (’ow-JIousj-: 
o. stalls lor two cows: /», fodder troughs : d. feeding 
wjill' : f'. dung ,walk . f, guttor drtnuiiig to tank: 

^/, tioor. A, h, windows: /. middle gangwav; 

' Mrinkirig troughs ns before. 

walk is'often dispensed with, th^e troughs being close to 
the waljs; but tiiere are two objections to this, first the 
cold draught along the wall, and secondly, that the Wall, 
being bespatfered with the nasal muens of such cows as 
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oljance t'a suffer from congli or catarrhs, may, if any»oi» be 
suffering frem tuljfrculosis or otlier iufeotious lung disease, 
be the means infecting i)rcviously healthy animals sub- 
se(|iiently occupying tlie^saifle stall, or those adjoining it, 
while it is very difficult to replenish the feeding-troughs in 
the presence of the cows.- 

The ir,iJil(ili(iii of aiinjlr .s/eds- igteff'ected by a])erturea for 
the admission of fresh air in the front or lower wall about 
live feet above the ground, v\*it.li oullets at the summit of the 
%of* in tile doiibhi shed the inlelj ai-e in the walls on either 
•ide, and the outlets in the ridge, of the roof, from this 
point of view, the head to head position of the. cows is 
preferable,.siiise in the tail to fail arrangement the heads of 
the ipiimida are exposed t.o thejpold cniTents of the entering 
air, unless llu^ apertures of inlet are fixed at a considerable 
height, when the. ventilation is less efficient. 

'The inhls shouhTdie louvred to break tbe draughts, and 
the outlevts in the form of a ridp^:'. ventilator, or aS it is called 
•vie Germany, a riding roof.extending the whole length of^he^ 
building, or of tiii-rets, as Jioyle’.s or iMiisgrave’s one to every 
two or threei cows, either [dan [ireventiiig the descent of snow 
or rain, or the tendency under certain circumstances to rever- 
'sal of the current of cold air on to the heads of the animals. 
Besides the louvred inlels, which will he open at all times, 
provision should be made for supplementary ventilation of a 
freer kind, teolinically caUed *' perflation,” fw completely and 
rapidly changing the air of the building when the ciws are 
out, and for keeping it fresh and cool when the shed is 
occupied in warm weather, just as the windows of a dwelling- 
room are opened wide, or those of a school in the iiltervais of 
play. For this purpose large openings'th« size of ordinary 
domestic windows, closed by^shuttoTs moving on hinges above 
or at the sides, should be provided, two or <pore in each of 
the opposite walls, in addition to the permanent louvrts and 
the doors. 

The question of w(dl snrfccm is a difficult one; in model or 
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show dairies, and in those attached to gentlemen's housVs, 
where every expenditure need not be copsidere^, nothing is 
3 qual to white glazed tiles, into 'which one sijliiire of slate 
may be let opposite each cow’, ,for noting her yield, Ac. In 
jther. cases the walls may l)e faced with the smoothest 
jenient obtainable, for rough walls^are always objectionable, 
[f they must be of baje brick they should l>e fi’pquentlv 
ime-washed during the time the .sheds are in use. 

The ro»A, of slate or tiles, not thatch or rough stone slabs, 
may be boardi’d to ^ecure nniformity (jf temjieratur^, but 
should not be ceiled, as. save under special arrangement^i, 
this would interfere with the exit, of foul air through the 
ridge outlets. •- ^ . 

The pinHWi vj' the stiitlx and irai/n should be of hard 
‘ pavior ” bricks, or of concrete, which is preferable as giving 
1 more uniform surface, and adapting itself more readily to 
the several gradients retpiired for carrying off the wet. But 
the concrete must not be too smooth to afforii a foothold to 
tlw cows. It may, while still soft, be imjiressed by medns pf 
a roller with small squares or other ))attern, as is done op 
“ granolithic ’ paving. It should slant gently towards the 
gutters, which should be formed of glazed half-piiies bedded 
in the concrete, or be moulded in the concrete itself, ancl 
faced with cement to the smoothest surface jiossible. Circular 
pipes with a longitudinal slot are objectionable, as being 
liitble to become choked, when they are cleared with diffi¬ 
culty.,- The gutter, whicli must hSve a good fall, should be 
carried without a trap to a brick tank, cement lined, covered 
in and provided with a pumi). Beyond each row of stalls 
the guttprs may b9 made to discharge into a drain with 
manholes,^&c., especially when the number of cows is large, or 
the buildings are near thq dairy or the dwelling. The liquid, 
consisting of urine and dung dissolved in •the water with 
whichr the floors of the sheds have been washed down, con¬ 
stitutes a highly concentrated liquid manure, which may te 
applied by means of a water-cart to grass land, or mixed 
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'^h dry^artb ancl*iised as a top dressing. It may be‘used 
freely on garden ground, but before applying it to growing 
grass in dfy'*vveather it i-s'advisable to dilute it further, lest 
it should '• burn •*the herbagg. To discharge it into ponds 
or watercourses is wastefift and in.sanit.ary, and to allow, it to 
run into the straw-yard is,scarcely less so. 

Mverv da\ when the cows are taken out for e.xercise and 

IT ♦' * • 

airing, as they ought always to be, the floor of tlie sheds 
should be waslied down with^a hose, and the dung and wash- 
<ngs%wept«into and along the gutters.^ 
j With the old rough cobble pitching on which the cows 
could not. lie with comfort, a good supply of litter was 
necessary, but with brick or concrete paving this can be dis- 
jiensed with, except a little uridei' their forefeet on which to 
kneel when lying down, and for this purpose moss litter, or 
where it is clie.ap, sawdust, may be substituted for straw, 
whion is e.xpensive, and, excejiton very heavy lands, does not 
enhance the value of the manure. I'nder formej conditions 
was necessary as a sponge to al).sorb tlie semi-lluid dung of 
^ows, bpt is not reijuired if tills be conveited into liquid* 
manurS, when the straw-yard itself may be aoolished with 
^advantage. In the sheds the cows may be tied up without 
any jiartitions between them, or they may be arranged singly 
or in pairs in stalls; in the latter case, with a small partition 
between them at rhe manger, that each' may have her sepa¬ 
rate allowance of food. The partitions and mangers *ire 
commonly of wood, but? cast-iron fittings are neajer and 
cleaner, and present manifest advantages in the ease with 
which they may be disinfected in the event of any of the 
ccws being affected with foot and mouth disease^ or tuber¬ 
culosis. Mach cow should have a separate water titmgh 
supplied by jiipe.s from a cistern <‘4t a sufficient elevation, and 
frequently clamed. The ftnportanoe of clean water Is not 
appreciated as it should be ; water-troughs in the yar^ should 
be kept dean, and^fixed at such a height aboye the ground 
that while the cow can drink from them easily they strall b*e 
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inabJe to foul the water with their urine hr dung. It cannfit 
be dbnitd that cows will willingly drink, indeed often seeln 
lO prefer, polluted water, but the effect on theiie'ifnlk if not 
)n their general health must be bad. Th.- exjdanation is 
indoubtedly to be. found in an iiilinctiVe craving for saflt 
which the urine supjdies, but_which would be better given 
IS such with the food. 

In the plan.s here shoVn separate feeding and drinl?ing 
troughs are provided for each cow, but in urban dairies and 
place.s where a public and abundant water service is a,"ail-, 
ible, it is becoming usual fo have a single tj'oiigh of glazed 
half drain j)ipes, one, foot diameter, running the entire length 
of the shed, with a smooth .rounded kerb, not rising more 
than fifteen inches from the ground, so that*the cows may 
eat and drink while lying down or standing. IV is ifsed 
alternately as a feeding and 'a drinking trough ; when they 
have done eating the remains of the food are swept out, and 
the w’ater is turned on, first washing the trough out, and then 
filling itwitfi clean water for'drinking; the retention of v;our 
me.^ or rotten green food is thins avoided, as well as ‘the 
fouling of the ifater; and the cows seem to enjoy leisfirely 
lapping from the comparatively shallow channel better than 
taking heavy draughts from a pail. It is, however, open to 
one objection, viz., the jiossible sju-ead of infection from the 
nasal discharges and 'ex]iectoration of diseased animals. 

C^ibir .s;;)(or.--There are unfort.unately no statutory require¬ 
ments as to the riiinimum number of, cubic feet to be allowed 
for eacli animal in cowsheds, as there are in the orders of the 
Privy (.'ouncil and Local Government Board in the case of 
barracks, workhouses, lodging-houses, factories, and schools; 
and this de'l'ect or omikion reduces the demands of the Dairies’ 
and Oowsh^ds’ Orders for ju’oper sjiace and ventilation to the 
character of a ))ioHS wish, which each may ieterpret as he 
thinks fit. The’’by laws of some local authorities, mostly 
CouRty'Councils, have in some instances attempted to supply’ 
the deficiency, but too often their requirements, being mere 
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gftesses .nn^ not Ifased on any scientific data, are oi no 
practical * value whatever, and the 6oo cubic f«'t ‘that 
satisfies sociie, would, aftar allowing for roof space, walks, 
i^ic., leave littla^ more than the actual standing room ; 
Wiile other authoilties ksisf, ostensibly at least, on looo 
cubic feet or more. The fact is that the volume of air 
reijuired, and of carbon dioxide given off having been ascer- 
taifled, and a standard of piiritj comi)atibIe with health 
determined, the cubic s]iace required is that which jierraits of 
*the jiiaint^iance of the .standard of jnirity without necessi¬ 
tating such frecjuent changes of flie air that its movements 
shall be unpleasantly felt in the foi’in of cold draughts. 
Thus, to maintain the air of a ropm occupied by men or women 
at rest, each giving off 0.6 cubic feet of (10., per hotir, free 
fro.n peiteptible smell or close^ess, that is containing no more 
than 0.2 part per looo of respiratory or organic Of).,, a supply 
pe'' head of 3000 cubic feet of fresh air per hour is necessary ; 
and since the air <)f the room c.annot in cold weather be 
reuswed oftener than three lifiies in the houi'*without pro- 
^ dncing unpleasant draughts, each person must have at leasi 
1008 cubic feet of space. Larger animahs as horses and 
cows, require a siqiply of 10,000 to 15,000 cubic feet per 
^ hour, and this would, if draughts are to be avoided, mean 
3000 to 5000 cubic feet of air space. This may not be 
practicable under actual conditions, but 1500 is not an 
excessive demand, and would be met by such mea8urei]jent8 
as, for example, the folWwing : mean height of roof 15 feet, 
width of feeding walk 2 feet, of feeding trough ^ feet, of 
gutter and slanting sides 2 feet^and of raised main jiathway 
3 feet, and for each stall a space of 7 feet in lengt.h by 6 in 
width, and 3 inches for thickness of partition. 'The result of 
raising the height of the shed whill reducing the width of 
the stalls would not be the same on the health of the cows, 
though arithmetically identical. Even in vlfie open air troops 
* on the march feel a great difference,between opeuf'and close 
prder, and the effect of close juxtaposition of bodies iif a 
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■ closed" building is worse. The dimensions here given may" 
be taken* as a fair average, but may be varied according to 
circumstances. ' 

In a shed completely open through its whUie length, looo 
cubic feet might suffice, and 1200 iA one only jmrt.ly closed',' 
whereas in a soundly built cow-house, in which in cold weather 
the doors and “window shutters” are closed, the louvved 
ventilators alone remaining o)ien, and the cows, Jerseys, {or 
examiJe, shut in for great luu't, if not all, of the day, 2000 
cubic feet, exclusive of any roof space higln'r than 15 feet ‘ 
from the ground, would be lione. (,oo inueh. ^ 

" FdiJilcr hins’’ betweeji the row.s of stalls and lofts for 
cstorage of bay, Ac., over tbw sheds are objectionabh, the 
fodder fcing in either case exposed to thi! exhalations from 
the manure and bodies of the animals, while loft.s interfere 
with the ventilation. 

The relations between temperature, food consumed and 
milk yielded are well known, though not capable of so precise 
estin^ation as that between the consumption of fuel and avtfil- , 
a»ble power of a s1.eam-ongine. Pood is utilised by all .warm- , 
blooded animals for the repair and growth of their tissues, the 
maintenance of the body lieat and the exercise of bodily 
functions; and in the case before us, the production of milk. 
Exposure to a low temperature involves an increased con¬ 
sumption of food, or a'fall in the yield of milk, or both ; and 
the i^Armer the sheds the greater, cHens parihiin, will be the 
secretion^of milk, lint if, as is necestarily the case in build¬ 
ings not provided with any means for artificial warming, this 
heat be that derived from the bodies of the animals themselves, 
and prevented from escaping by the restrictions put on the 
ventilation, the air must be polluted with the products of 
respiration and cutaneous exhalations, and the cows con¬ 
demned *tb breathe it become enefvated, prone*to catarrh, 
and if, as is almos?inevitable, one infected animal be intro- 
dnced, sooner or later fall victims to tuberculosis. It is 
thus that in this country Jersey cows are supposed to be 
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?pecially^ liable to Cnberculosis, as in every country are those 
compelled _tp pass ^he greater part of their time in confine¬ 
ment. • ' 

Attempts ha\fP been mad? on a small scale and in some 
'^nodcl dairies ” to wafm the sheds by artificial means, 
though hitlierto without^ success, the expenses reducing too 
far the already narrow margin of ju'ofit; but with the great 
improvements made of late years, especially in Germany, in 
the art of central heating, in which by the warming of the 
•incruuing •oir ventilation is etl'ected^without di'aughts and 
^heating without closeness, there are, reasonable grounds for 
believing that, at any rate in large i^stablisliments where 
8team-,;iower is in constant use for other purposes, where 
higher profit.s are obtained by butter- and cheese-making than 
could be on the sale of the milk alone, and where fuel could be 
had at a moderate cost, tliese difficulties might be overcome; 
and it should not be forgotten that the increased yield of 
milk, without the increase in the allowance of fqpd for main¬ 
taining the temperature of the animals’ bodies, as well as 
the improvement in their health and the lessened liability tc^ 
tuberculosis consefjuent on the liberal supply of fresh air, 
together with warmtli, would be no small set off' to the cost 
of the installation and working expenses. 

COVEEED YAKDS 

The experiment of covered yards has been tried in seiibral 
places, chiefly in the nofthern counties, in the case <)f both 
dairy cows and of stock fattening for the market. It would 
be specially suited to Jerseys a^d such less hardy breeds, 
combining shelter from cold and from rain and spow, which 
exert a far more depressing effect on thejsody temperature, 
and consequently on the yield of milk, than any degree of dry 
cold, with faeilities for veVitilation scarcely to be obtained 
in the cow-house itself, besides presenting other ^sonomic 
advantages. , 

The best angle for the slant of the roof is one of 40° with 
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the hflrixontal, and the spans shonld not he too ^eat, sinc5* 
the greater the length of roof from ridge to bottom tlie morS 



I’lp. l8. 1{(](>I.' VliSTl r.ATtlS AS liEroM.MUNDEI) I1Y» 

Sill II. M^TiiomrsoN 


A1 ilii' iiiislinili’il |iorli(iii of Ills qiissn |hisIs at a. n, t.lis spa<-ss 
lii'twiM'ii Ills pnsls an* opi'li for \l•Ml.ll:ltioll. and ill //, /i, iiloiifr 
Ills lop of till* wall, nporliiri‘s ars Isfl. in the lirii-UworU al. 
ilitsrvals, to art as air iiilrts. < 


B 


Fipr, Tp(i, Ki.iivation or Open SrATimi Koof 



. • j’lg. 191). r.nEVATlojj OF OynN Slatiho Roof 

rain finds its way through ; a large yard should therefore be 
covered \iy tw,o or three spans, with round well-inclined' 
gutters between them. Hoof ventilation is preferable to 
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by apbrtures^n the walls, which could not be adopted if 
fhe yarJ wet'e surrounded on all four sides by sheds and other 
buildingsf Koof ventilation may be effected in many ways, one 
being to have afftertures nnd^r the eaves and a “riding roof’ 
ftver the ridge of tfie maift roof (hig. i H )■ Another is by. “ open 
slating” (Figs, uyi and 196), in which spaces 21 inches wide 
are left between each slate, and inlets provided under the eaves, 
while a third is jiresonted by the board roof of Mr. Candy. 
“Tt consists of a covering of^boards from i to 1 inch thick, laid 
on^)iirlin» of 7 inches by 2\ inches, from 4! to 5! feet apart. 
^’I'heso re.st on principal rafters placed at intervals of from 14 
to 16 feet, their scantling depending on the width of span 
for which they are required. For a span of 30 feet, 9 inches" 
by 3 inches is amply strong enough. For cover well-seasoned 
white boards are, owing to their great.er freedom from knots, 
considered the best, although red boai-ds would probably be 
found the more dur.able. They are used in widths of 7 -9 inches, 
the former Being preferable as less liable to wai-y. llefore the. 
Jbosrdsare laid studs are driven into the purlins at the points 
where the boards w'ould have come into contact with then!? 
amf the boards resting on these studs ave securely nailed to 
the purlins. 

“The purpose of the stud is to allow a free downward 
course to any water that may peneteite the roof, and to pre¬ 
vent its lodgment on the purlins, bfesides securing a free 
circulation of air between the boards and the purlinsj*thus 
tending to the preservalion of both from decay. ^ 

“The boards are laid ,j inch apart, giving light to the yard, 
and also affording the means c< ventil.ation. (frooves about^ 
h inch wide and I inch from the edge are made in them to 
catch the rain when blown athwart the face of the roof, before 
it reaches the openings, and to (;onduct i^ down to the eaves 
spout. A special feature of this roof is that, tlioiigh the 
interstices give sufficient light to the yard, and jdmit air 
’ enough" for good ventilation, yet tha wet th^.t fin 3 s its way 
through them is in quantity extremely small—quite too 
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insignificant to interfere with the comfort of the animals or to' 
impair the value of the manure,” * One caryiot, hc^wever, but 
think that the introduction of a cert&in area of stfohg sheet- 
glass into any of these roofs would, by admhitng more light, 
effect a considerable improvement. Gt)rrugate(l iron has been* 
used for the roofs of covered yardSj but it is far inferior to 
either slates or boards on^lfie. si'ore alike of comfort and 
durability. 

There is little if any difference jn the efficiency of slate or 
board roofs ventilated on, Sir H. M. Thompson’s plan at ea»es 
and ridge, for though the former material is the less perish¬ 
able, slates are more liable to displacement and call for more 
Yrequent rej)airs, and the prirtie cost of boards being only 
half that of slates or tiles, doubje the area can be covered in 
for the same outlay. But, aH things considered, the “ open 
slate ” roof is perhaps the most economical of all. 

The advantages of covered yards are (i^ economy of food 
through the protection of the^ animals from cold and wet, 
withwut the injury to their health from confinement in closed , 
sleds throughout the winter ; (2) the superior (juality.of t^e 
manure ; and (3) saving of litter to the extent of half the 
quantity required in the ordinary straw-yard, which unfits 
the manure for direct application to the land until it has lain 
in the dung heap, with turning again and again, long enough 
to effect its disintegration. The straw is thus saved for 
purposes of fodder. 

Drinliitig powh .—A running streafli offers the best source 
of drinking water for cows when out to grass, but more often 
H pond is utilised for this jlirpose. Where such natural 
ponds are npt availably an artificial one may be made by 
excavation iq some jatqral depression and carrying surface 
drains into it from the higher ground all round. The 
bottom of such ajrond should be* made as infpervious as 
possible Jjy puddling clay with gravel or chalk. But 
whether the pond be imtnral or artificial jj; should be kept 
« * “Yuuatt’s Complete Grazier,*’ bj" Dr. W. Fream, 14th ed. 1900, p 663. 
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as cleaji as is practicable by fencing it all round except' 
at one pljige wheijp the. cows may approach it by an inclined 
causewa/ faved with cdbbles, clinkers or coarse concrete 
carried some distance into tjie pond, and at the end of this a 
rail should be carried ad'oss to prevent the cows frotri wading 
into the deeper part am] disturbing the mud with their hoofs. 
From time to time their dung ^lould be removed from the 
causeway, and duckweed, and such perishable lloating vegeta¬ 
tion from the sui-face of tl^e water. Plants of a higher order, 
fisfles, airt above all cra,yfish, the scijvengers of all collections 
of water, tend to maintain its purity. 



CHAPTER in 

THE FOOD OF THE COW 

« 

Tiik uses of food are twofold: (i) to )irovide materials*for 
the growth of the young, and the repair of the tissues and 
elaboration of the body fluids, &c., in the adult; and (2) to 
‘serve a® fuel for the maintenance of the body heat'under 
varying conditions of e.\tfrnal|temj)erature, and the.geutva- 
tion of energy, to be expended in such internal work as that 
of the heart, and e.\ternally as muscular o.vercise. The 
production of milk and the ]nitting on «f llesh and fat fall 
under the firft of these heads., 

A 41 foods belong to one or other of three classes'.' 
fi) Albuminoids or proteids, (2) Fats, and (3) Ganbo- 
hydrates. All, el'en the apparently driest, contain water 
in j)roportions varying between 5 and 95 per cent., what 
more is required by the animal economy being taken separ¬ 
ately as drink. The first alone contain nitrogen, the second 
and third consist of cai'bon, hydrogen and oxygen onlyq the 
hydrogen and oxygen in the last being present in the pro- 
portionslin which they exist in water, that is to say one 
atom of oxygen to two of hydrogen, or, by weight, eight 
•parts of oxygen to one of hydrogen, together with carbon, 
whence their name carbohydrates, the fats, in which such 
proportions are. irof® maintained, being described as hydro- 
carbons^ , The carbohydrate include all forms of sugars, 
gums and starclmg. 'J'heoretically albuminoids alone would 
suffice to*®iaintain life, serving for fuel as well as for repair, 
but in .the proceiss of oxidation and metaboiism the nitrogen 
K eliminated as urea, &c., by the kidneys on which an 
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excess lays an nndue strain ; while the others, beiijg burnt 
off into carbonic dioxide and water, furnish the best forms 
of fuel, the ^ats^eing especially valuable when the animal is 
exposed to great cM or fatigue, fats are not stored in the 
tissues ns fat, nor do flu; carbohydi'ates, as is coiiJwonly 
supposed, produce fat, though they lead indirectly to its 
dejyisition. Fat is really foi'mod* from albumen, but the 
carbohydrates, being the most easily oxidised form of fuel, 
act, when supplied in excsss, as what the (lermans call 

* Spa*i.r.,iirioy spare the albumen from being burnt off, 
nnd leave so much of it as is not wanted for the repair of 
the tissues, free tc be converted into and stored up as fat, 
a mole^nlftof uilbiiinen being broken up into one of fat and 
one,of lyea. This will bt e\jident when one observes the 
elfect of the several kinds of food on the ])roduction of milk. 

The maintenance or subsistence diet, that is the 
minimum required /or maintaining the equilibrium without 
increase or loss of weight of ;yi animal at reS* and in an 

• i^nable and normal temperature, has been determined*by 
•Som^German e.xperiments to be for an o.x or cOtV weighing 

1000 lbs. about 0.5 or 0.6 lb. of digestTble albumen and 
7.1—8.4 of digestible non-nitrogenous food-stufl's. This is 
'the irreducible minimum, and much mor-e is necessary if the 
animal is exposed to cold, or is giving iqilk, is pregnant, or is 
undergoing the process of fattening. 

Though the albuminates alone contain nitrogen, the 
nitrogen in a given article of food cannot he taken asHndica- 
tive of its richness in albuminous nutviihent; for a variable 
proportion, ranging from 5 to 10 pel' cent, in cake and 
cereals to 50 to 60 per cent, in roots, ii present ia the form 
of amides analogous to the waste matters #r products of the 
metabolism of albuminoids in fhe animal organiant and 
having no dietetic value, wliile a smaller jwoportion repre- 
lents the nitrates, and should therefore be referred* to the 
salts. 

Of the true albuminoids too a part escapes digestion, 
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ispepiftHy that contained in the bran and liiisks of speds; anti 
ihe carbohydrates in like manner compri^*, besi^e^ the easily 
ligested starches and sugars, the hiature celluU)s6 or lignine 
)f woody fibre which resists tie action pf*the gastro-intes- 
inal secretions. The digestibiliti* of foods must therefoio 
je taken into account no less thipi their composition, and 
lonstitutes the ditl'erence^etween t.he crude and the decorti- 
jated cotton cake and between hay cut so soon as the llowers 
ipjiear, and that left until ihe seed is rijiening. The 
proportion of water t^ dry solids is fairly unifocin in’eaclf 
:lass of foods, dry fodders containing from lO to l6 pty » 
;ent. of their total weight, and the green foods from 8o 
;o 90 per cent., potatoes alorte among the latter Jiaving but ' 
75 per cent., and turnips 92,^1 he drie,st of all is decorticated 
jotton cake with 3'2 per ceijt. 

Oil cakes with 20 to 40 ))er cent, of albuminoid.s, and 10 
so 20 per cent, of fat (e.\ce]>t the undeeprticated cotton cake, 
which has init 5 or 6 per cent.), are the ricfiest and most 
coccentrated of all foods. Peas, beans, &c., are rilin' jp, 
albumens but ])Oor in fat, while cereals contain the larges^ , 
proportion of sdiible carbohydrates, 55-70 per cent, of 
starch, peas and beans having the next largest, 45-50 per 
cent. The insoluble and indigestible woody fibre constitutes 
35-40 per cent, of straw, 26 per cent, of hay, and 20 per cent, 
of undecorticated cotton cake. 

^’’he analyses of straw hay and even of fresh grass 
are ati the best unsatisfactory, sfnee a large and variable 
])roportion of each group of proximate constituents exists, 
as we have said, in inniift'itious forms, the. nitrogenous as 
amides, ^16 carbohijdrates as cellulose or woody fibre, and 
the*fats as waxy^boclies; the proportions of these, with the 
exception of the amides,/'apidly increasing the longer the 
mowing is deferred. * • 

Of Jjjie salts, collectively described in analyses as “ ash^” 
^and which are especially required for th^ formatioti of bone, 
oil-cake and bran contain the largest proportion of phosphates, 
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aiifl hay. anH strai? the least; clover hay, bean straw, 
and turnips ai'e the richest in lime ; potatoes and flerdhls, 
especially maize (and riceb the poorest. I’otash is present 
in fair amount in «iost foods exceirt the cereals, but soda and 
lin*j rarely, though the fonner may be su])plied in the form 
of common salt, and b(ith occur in the water drunk, the 
hardness of sjiriug and river water being usually due to the 
pres^iice of oalcium carbonate. 

The composition of ripe seeds as cereals, ])ulse and those 
H'hiclhare crushed into “cake” is very constant, but that of 
grass and roots varies consideraMy with the degree of 
maturity, the soil, and the water supplied. Lii.xuriant growth 
ds atten(ied by an excess of waterand corresiionding deficiency 
of solids, wb'oh'in very large mangels, for instance, may not 
excedd 6 per cent., but in smaller and com]iaratively stunted 
roots may amount to 15 per cent.; while the proportions of 
solubh and insoluble carbohyilrati^s, of albuminoid and non- 
albununoid nitrogen, &c., vary in like nuinner. 

following table from VVtiringlon shows clearly the 
change in com])osition, nutritive value and digestibility of , 
gi'ass from the same pasture, out on three consecutive days, 
and well harvested; the first cutting was used green, the 
.other.s made into hay, but the analyses ai'e strictly compar¬ 
able, the percentages being those of the dry substances only. 


1 >.IU> of 
CiiJhilf-. 


Fill 

i Soluble 
(' itImi- 
liMliales 

VViu) l\ 
Film’ 

- 


May 14 


3-19 

40. SO 

22.97 

'.S.,i 3 

•liUH* 9 

II. 16 

2.74 

it 27 

54. SK 

7-95 

.Tiirn* 

8.46 ' 

2.71 

43 34 

3 S -'.3 

7-34 





• 

-• ..... 


Among roots, potatoes coutaiy the larj»eat, and turnips 
the least amouat of solid msttor.s, but when germinatftig not 
only does the starch of potatoes undergo destructive changes, 
and the nitrogenous matter become converted into’amides, 
but solanine, a body closely allied to atropine, and naturally* 
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present in the fniit, is formed in (juantities suffieient to nif-l^e 
the< roots unwholesome if not actually poisonous. 


I’EIUnONTAdK COMPOSITION OF OKIIINAlfV FOODS. 
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* Thin luinl-piesHuil cakus contain S- lo iicr cunt , thicker cakes 11-13 per 
cent,, aint ^onle Knssian cal\t> 14-20 [ht ci-nt. 


Many farmers are Ueterred from giving their milch cows a 
Bufficieutlv liberah allowance of cake by the fear that the 
flavoiir>of the linseed or other qil will be coipmnnicated to 
the utilk. Therh are, however, nnless excessive (jnantities he 
given, ffially no grounds for this apprehension, which owes itb 
6rigih to erroneous conceptions of the nse'^^and destination of 
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tti« food-sti>fEs, atid the very natural supposition that the 
fats absorbed with the food would be excreted in thp milk. 
The fact, hJ>vjever, Ts that .the fat ingested is wholly burned 
up and utilised it^the )iroduction of energy and heat, or if in 
eJiCessive finantity the siy'plns passes away unchanged with 
the faeces, none of ii, being stored in the tissues or entering 
the secretions. All such fats are fcn'ined afresh in the living 
organism from the albuminous conWil.neni.s of the food, and 
it is the richness of the, food in these that to a great extent 
jdotejniinesJhat of the milk In I'at, provided always that the 
non-nitrogenous starches and fats«are sui)i)lied in ([uantities 
^iiHioieut for the production of energy and heat, relieving the 
organism of the necessity of using any of the albumen as 
fuel, and e'nabRng :! to em))loy .all tiuit is not wanted .for the 
repa-ir of .die t.ssiu'S in the formatiou of fat, whether in the 
body or in the milk. In the relative projiortions of the 
albuminous and latty constituents of cotton and linseed cakes 
consists the stiperiorViy of tbe former, a’ike in stock and dairy 
■^■ming, vxl'ile the volalile, sa]nd and odoroifk principles 
present in roots and in fermenled foods are very apt to jlbss 
nncliAnged 'nto the milk, and to im[>art to it (heir oliaracter- 
istic t.iste; tin; same thing, however, occurs wlien excessive 
quantities of oil cake are givmi, due not to t.h<( oil itself but 
to the presence of sinular odorous bodies, which are not met 
with in cotton cake. 

In Norw.ay, as is well known, the cows .are, especially in 
winter, fed largely on and if these be. not quite fresh, 
or such as mackerel be used, tbe milk, as luigld, be eJ)iected, 
acquires a fishy flavour. Hut atjthe Agricultural Oollege at 
Aas and elsewhere, this is obviated by the employment of . 
herring meal in the proportion of‘two parts* to one of 
maize floui. The fish, perfectly fresh" and clean, are dried, 
preferably inyacuum pans, at a temperature too lowic^canse 
frying, or the development of strong smelling jiroducts of the 
?at, and jvhen thoroughly desi&ated, are ground in twftnll, the 
result being a fin# odourless powder reseinbl&g oatmeal i« 
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appearance. This mixed aa required vrtth half its wei^it 
of maiEB-flouT, which supplies the starchy matter,'is greatly 
preferred to oil cake, and considered superior even to cotton 
cake, which it closely approaches in ite chemical com¬ 
position, while it has no effect whatever on the taste of the 
milk.' 

Thei'e can be no question as to it.s high nutritive value and 
digestibility, and it wouli .seem well worthy of a trial in'this 
country, if only its preparation were conducted with the 
greatest care. „ i . 

Locust beans, thougli but recently introduced and as 
yet by no means widely used are certainly the most valu¬ 
able addition to the resources of the dairy farmer t||at has 
been made since (he fqqjearance of cotton-siled cake in the 
market, h'li dy ground and'mi.xed as wanted with a'like 
or smaller jjroportion of some cereal meal or bran to supply 
the starchy matter, it rivals decorticated cotton cake as a 
milk-producing food, being rich in allraminoids (legumin), 
though less' so in fat than' cotton and still less so 
linleed cake. 

Artificial foods. —The value of sugar or’ molasses 'as an 
adjunct to other food is undoubted, and the difliculty of find¬ 
ing a suitable vehicle has alone stood in the way. Jlecently, 
however,two foods have been put on the, market, and supported 
by glowing testimonials as to the success that has attended 
their use for dairy stock and stable purpo.ses. Analyses of 
each, by the same'eminent chemist, have been published ; but 
while the manufacturers of one do not hesitate to make 
known its comjiosition, thoce of the other are reticent in 
the extreme, and maintain the, strictest silence as to the 
vehicie. ' " 

The former of these is called Sacrema, and is prepared in 
two slightly different forms : No. T. being eqnal'y applicable 
for all domestic a'nimahs, while No. II. is specially designed 
for horse'S'. The chemical composition of No. I. is given ip 
an analysis by l)r. Bernard Dyer as— 
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* . . 17.20 Mucilage, digestible 

Oil t . 1.53 fibre, K.v. . . 

16.8S AVdoily fibre . . 7.77 

Sugar* *. . 30.(36 Miiu'ral iiiattcr . 8.77 

' ('(tii(jiiiimg jiilrogeii, 2.7 

'fhe ingredients consist, m addition to the sugar, of CIsveland 
linseed meal, decoi'ticaleil cotton-seed meal, and maize straw, 
linely comminuted by specially ^)nstructed apparatus, (df 
the albuminoids 12.5 to 14 per cent, are digestible, leaving 
only about 2-3 jter cent., o», together witli the, woody fibre, 

* about 10 fier cent, of the total wjjight indigestible. 

‘ • is a siujilar prejiaration of a like .soft fibrous 

or mealy texture, but much darker in colour and of a more 
treacly taste,^^ from the dittifrent ipiality of the molasses 
employeyl in its manufacture.^ Dr. Jternard Dyer's analysis 
of molassino gives as its chemical composition— 

Wntn . . ly.2.i Mnriiagf, 

Oil. 1.06 lilire. ye . . 19.7S 

".tllimiMiiipiiis . . 7.94 Woody lllire . ^ . 6.37 

' Si]e;ir . . 35 70 s Minei-iil mpilter . 9.42 

( oiitiimiiig iiitrugi'ii, I 27 

ft is therefore somewhat riclier in siii4ar, imt very much 
))0'n-er in albuminoids, ol which it contains less than half the 

• jiroportion prcseut in Sucrema, the nitrogen amounting to 
1.27 per cent, against 2.7 per cent, in Sucreina. The basis 
appears to be peat-moss litter, the nutritive value of which is 
very doubtful. Each may be given to milking cows in the 
same quantity as cake, the pi'ojirietors of iSucren^ recom¬ 
mending two to four pounds, and of Molassine five pounds 
daily 

THE DIGESTIBILITY* OF FOODS 

Few if any articles of food are who'lly digested, for not 
only do most contain structures, as matured wdbdy fibre, 
which is in the highest degree resistant to the gastro-intestinai 
secretions, hut of those constituents that are in lliemselvef 
the most digestible, a certain portion always escape! 
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unchanged, a proportion increasing with the quantity of th^i 
part'cnfar food, and, a fact of the gfeatest, pnportance, 
increased by tlie addition of a large (piantity'of a more 
easily digested food-stuff; thus the digesti&n of albumen is 
diminjshed by the addition of an "excess of starch, though 
the converse is not observed. This, as a principle, is univer¬ 
sally true, but differs in details with different anitnals, and to 
a less degree among individuals of the same specie.s. Dr. K. 
Wolff, in his great work ibV Mi ijdln-inuj ilrr /,fiiidivirtliliiiirii. 
Nii.txHih ri'ii, and the su])])lenient thereto, has worked oifi, the' 
question of the utilisation and waste of the .albuminoids, fats, 
and carbohydrates respectively in all the chief foods, under 
different conditions for the horse, ox, sheep and pig. His 
results,’which are full of interest, represent all that is known 
at present of the subject. Jlg.ving determined the percentage 
of these constituents in the several articles of food, and 
recorded the weight of each food cousipned by the animal, 
he calculatp(j that of the albuminoids, fats, and carbohydrates 
inggsted. f’lien, collecting, 'analysing, and weighing ‘flU , 
'solids of the excreta, which represented a])proximatel^ the, 
amount escaping digestion, he estimated from the difference 
between this and the (piantity ingested, the proportion of 
each that had been actually as.similated or utilised, whether 
for repair of the tissues or the generation of heat and energy ; 
which, reckoned as parts per hundred, he called the “ co- 
effiernt of digestion." Jt is this, rather than the mere 
composition of a food, that gives it’s nutritive value, while 
this again, compared with its cost, determines its economic 
value. “ 

Of the total solids in hay and straw, not more than fifty 
to sixty per cent, is digested, against seventy to ninety per 
cent, of those in cereals, pulse and cakes, with the exception 
of undfecorticated cotton-seed calre ; and the ' nitrogenous 
substances, the fats and the carbohydrates in the two groups ^ 
show, on the wjiole, the like differences. ,The digestibility 
of'the albuminoids in hay and straw varies directly as 
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tBe quantity preseuf in a given weight, and that of the fibre 
depends on ^he I'elative. projiortions of the more digestible 
forms of ct’llfilose, vvhicli has the same formula as starch, 
and of tfie^ mon! indigestible lignin, which is richer 
intarbon. Roots make n^to some extent for their low nutri¬ 
tive. value by their higher digestibility ; and potatoes, consist¬ 
ing mainly of starch and cellulose, are almost wholly digested. 
The digestibility of grass, clover, lucerne, &c., is not appre¬ 
ciably diminished by their ^eing made into hay, j)rovided 
the pfocess«s conducted nndbr favourable conditions, but is 
• n^.'iinly dependent on the luxuriance and maturity of tiie crop, 
being greatly impaired by age through the conversion of 
cellules into ligneous tissue. t)il oi' cotton cakes, or pea 
and bean hours, foods rich in nitrogenous and fatty matters, 
may be freely given along with'hay, cho])ped straw, &c., but 
the addition of starch or sugfir in proportions exceeding ten 
parts, or of potatoes exceeding seventy-five parts to one 
hundred of the dry fodder .seriously i-educes the digestibility 
ofitlhe latter, especially of it..s introgenous oon.stitnents. 
Cereals contain a large amount of starch, but its elfect is 
counteracted by the accoin])anying gluten long as the ratio 
of albumen to the total weight of the food does not fall 
below the ])roportion of i : 8. 

It is usual, especially in the hJidlands, for dairy cows to be 
turned out to graze throughout the greater part of the year, 
but the practice should not be followed without some pre¬ 
cautions. Thus they should not be turned bn to a pasture 
too early in the spring, before, the grass is long enough for 
them to grasp it with their tonguSs ; they should, so far as is 
practicable, bare a change of pasture from one meadow to 
another, or from different parts of the same ; beginning with 
the inferior and proceeding to .the richer, and where a 
pasture is damp or fenny* it should be avoided mftii the 
weather is dry; the cows, too, jhould be watched, and^if they 
seem to be sufferiipr from the wet grass they ^houl(J be re¬ 
moved or provided with an ample supply of dry hay or other* 
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fodder. Where there is much clover with the gl’ass cows‘ac-e 
veiy aut to eat to exce.ss and become hlou'n; this may' be 
prevented by giving them a good i'eed of dry .fodder before 
entering the field or by moving them after a few Lours to 
other pasture.s. The nimiber of g;iws that may be turned-on 
to a given pasture depends on the character of l.he gras.s; if 
too few, much of the grass will run to seed and become 
unpalatable; if too r.i.MiJ, it will be kept too shei-t for'them 
to bite it. but the number should be such as to maintain a 
constant and sullicient growth' of young blade.s^ bearing iv 
mind that grass is at its' best from midsummer to August,, 
though on good land and w'ith a fair amount of rain .he 
aftermath of September is nearly as good. ^ 

Soiling or stall feeding of cattle in sunhner with green 
fodder cut daily, though not hi general favour on'accoilnt of 
the additional trouble and' labour involved in cutting and 
cartage and in the cleaning of the stalls, presents many and 
great advantages over free grazing. I'liere is'a gi-eat saving 
in the land*required and the food consumed, while the mij^te 
is'reduced to a minimum. Chittle in tlie open field trample 
dow'n and spoil as much grass as ttuy eat; they allovt some 
plants to run to heed and become distasteful tdiat, if presented 
to them while young, they would have eaten greedily; their 
preference for young herbage leads them to graze and regraze 
the same area, whiln jiassing by such jiatches as have already 
become rank and coarse; and, lastly, they will consume with 
relish, when cut and mixed witU, other ])lants and grass, 
many things as cow-parsnips, nettles and thistles, that they 
would have avoided or pass“d by in the pasture. In fact, the 
number of cattle that can be supported, and better supported, 
on p given area of lUnd under a system of stall-feeding and 
soiling has been variously estimated as twice, thrice, or, by 
Dr. 3 ’haer of Hanover, as four jtimes as maqy as could be 
, grazed on the same. If the last figure be too high, the first 
underrates the gain. An infcidental advantage is that such 
•rich appetisifig fodder as clover and lucel'ue can be given in 
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to most whftlesofiie and suitable (]uantities along with 
others, thus avoiding the risk of blowing. The fodder’ for 
the evening ijieal, at any rate in wet weather, should be cut 
in the morning, and that for the morning’s in the previous 
evening, and stored in a t-lean, airy place meanwhile. This 
system admits of a judicious mixture of foods accordmg to 
the season and st-ate of the crops, unattainable when the 
cow's are turned out to grass. Tin? larger bulk and richness 
of the dung produced, as Dr. Wolff has shown, under these 
i.comj/tions^attests the better nutrition of the animals, but 
this must be returned to the land from which it is derived, 
btherwise the pastures will be im]ioverished, for cows when 

. grazing deposit thereon the ex(;,reta resulting from the grass 
they have con'sumed, as well as from any other food that 
ma5 have been given them in 'addition. 

Under shelter cows are protected from cold nights, from 
rain and chilliug mists as well as from the excessive heat of 
the sun and the attacks of Hies, but the sheds in which they 

/;onfined in summer shoukUbe open, for though they do 

* not, like horses, refpnre much exercise, an abundant supply, 
of frfssh air is essential to the maintenance of their health ; 

,. and in insufficiently ventilated building.s they become very 
prone to tuberculosis if any diseased individuals should 
chance to gain admission to the herd ; they should therefore 
be turned out to exercise and to watar for an hour or two 
morning and evening, weather permitting. This m^y be 
done conveniently at tli# times of milking, with the inci¬ 
dental advantage of avoiding the exposure of the warm milk 
to the emanations rising from their dung. These intervals 
may be utilised for sweeping and washing out the stalls. 

Roots should be chopped, not given "whole, sincb fronj theii 
size and globular form they are not easily seized by the jaws 
of animals l^fiving no uppgr incisors or canines whatever, and 
a cow, after nibbling and dropping a root several times, is 

* apt to leave it in disgust. That straw must be chSjrped anc 
cake crushed sm^ll is too obvious to be insisted on. ’ 
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Mr. Quincy, the most ardent and intelligent advocate* 
suifimer soiling in this country, concludes from long experi¬ 
ence that one ami a half j-ods of average land mrder cultiva¬ 
tion will produce enough greeij fodder for S cow for one day ; 
and assuming that the crop will* remain sucmdent for ten 
days, fifteen rods will be re(|uired for that period, if any 
larger area be devoted to the purjiose as a provision against 
bad or dry weather, the surplus will be available for hay to 
be used for winter feeding. The most useful crops ho con¬ 
siders to bo oats, barley and Indian corn, t,hough luternef 
millet, cabb.age, and the tops of carrots, turnips or beet, ma^ - 
also be employed. 

Before the end of May, when cows are usually turned out ' 
to pasture, no green food is available for the purpose, though 
winter rye m.ay be sown in the autumn for cutting during 
the latter half of that month. From the end of May 
to the beginning of July he uses grass.^especially that from 
road sides, from under trees, and such-like' coarse grass 
undesirable foi’ making hay. To keep up a successionwgf^^ 
fresh fodder for soiling during summer and autumn, he scjw's, , 
the above-mentionfd crops at the following intervals : 

(1) early in April, oats at the rate of four bushels to the 
acre, 

(2) the third week in Ai)ril; and again (3) early in May, 
barley or oats in like •manner. 

(4) the second and (5) the third weeks in May; and (6) 
the first^woek in June. Indian com (the flat southern kind 
being the best) in drills at the rai ■ of three bushels to the 
acre. ‘ 

(7), (8), and (9) about the 15th and 25th'of July; and 
early»in AiJgnst, barley, four bushels to the acre. 

(1) will be ready for cutjing early in J uly, and remains 
succulenl; till the middle of the month ; (2) from the middle 
to the end of July, and (3) during the first half of August. 
The sowings of ^Indian corn, (4) (5) and (6)^willm succession 
supply excellent fodder from the middle of August to the 
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‘ eriB of September, and the later sowings of barley, (7) (8) and 
(9), will np tb^ supply till early in November,''when 

• roots and thetr green tops, in tlie first instance, become 
available, and confiiiue so, wjth the addition of hay, &c., 
throughout the winter and^arly spring. 

Soiling, however, to be successful requires good soil and 
moisture, so that on dry hilly lands it will be better to adhere 
to the old practice of grazing, (fu such lands a certain 
amount of manure, of which ^ho li(|uid from the tanks into 
\fhichthe disig from the cow-sheds is, or ought to be, washed 
'.s^the best, will be re(jnisite, since much of that dropped by 
the cattle is wasted, devoured by the grubs of dung Hies and 
■beetles, er washed bv the rain iirto ditches, while the dried 
masses left on the ground destroy the grass beneath them. 

Some fanners, fully recognisnjg the connection between 
the food siqiplied to, aud the milk yielded by, the cow, and 
the economy of fe' c^ng a cow in milk liberally, seem to 
grudge any (^xiieuditure beyond a mere subsistei^ce diet to 
yicff that, have been run dry pidvious to calving. This is a 
•great error, for if straw and roadside grass are not sufficient 
to maintain a cow in milk, still less are th^y for one in calf. 
Not .inly is she unable to support the growth of the young 
ene in her uterus, save at the cost of her own tissues and 
energy, but a period of semi-starvation tends to unfit her 
from resuming the function of lactation rdtev the birth of the 
calf. In fact, very little, if any, difference should be ma^e, 
and if it be deemed expSdient to use up inferior fodder in 
this way, it should be supplemented with two to four pounds 
of some more nutritious food, as cSke or roots. 

It is admitted by all that as a summer food for milch cows 
nothing can surpass good grass growinjr on natural ‘pasture ; 
but when this cannot be had, or J;he supply is insufficient, 
tares, lucerne «• clover, either cut or eaten off the grdund, 
are excellent substitutes or supplementary foods. Beans, 

“ kibbled ' or crusl^ed, are a valuable addition, ^t the rate of 
3-4 lbs. a day, to ordinary or poor pasturage. 
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In winter good sweet hay takes the j)lace of fresh graks as 
the staple article of diet, the su|)pleinentary foods bein^ oil 
or cotton cake, swedes and crashed peas oc djeans, which 
give the richest milk; mangel and potutoes are nearly as 
good. A bushel of potatoes added to' hay is said to equal 
any pasturage. 

Roots. —The weight of these crops is out of all propor¬ 
tion to their nutritive vhlue, since they consist of water to the 
extent of 90 per cent., against .So in fre.sh grass and 10-14 
in “dry” foods of all kinds. But they are ^ndisjjtnsah'e 
during the. winter niontlA, when they take the place of meadow' 
grass and other green food. Swedes jiresent several advan¬ 
tages over turnips, especiilly in the ratio of root textile leaf.. 
At Itothampsted two e(pial areas treated 'alike were found 
to yield respectiv'ely ten tetns of turnips and twelve fons of 
swedes, the top growth in the former amounting to over six 
tons, and in the latter to one. indeed, there seems little 
reason why, save on heavy soils and in cold situations, swedes 
should not wholly su]iersecK3 other kinds. Swedes are«ttme- 
what later in maturing, and are in the best condition from^ 
November to March, while turnips may be available hs early 
as October. 

Mangels and parsnips contain, when rij.e, a large amount 
of sugar, but this is not fonned until a late period, and in 
the case of parsnijos seems to be favoured by frost. I'arsnips 
a]^ rarely used in this country, but in Jersey it is not unusual 
to give the coWs 25 lbs. a day wiih great advantage to their 
production of milk. Mangels ne not in prime condition 
before March, and if carefully stored they remain good until 
June. .Swedes therefore provide a succulent fodder through- 
oui the Printer, and* mangels take their place in the spring, 
until the meadow g'rass is fit for grazing and the cows can 
be turned out on those pastures, that have nQt been reserved 
for hay. One root much used in Germany, and which has in 
recent years been growing in*favour in this country, deserv'ea 
special mention. It is the Kohl Eabi, a tuberous cabbage, 
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mefe nutritious thatf the common kinds, giving a peculiarly 
rich milk,^nd entirely free from the objection attaclyng to 
turnips, that V im]lhrting ^ flavour to the milk. Turnips 
and cabbages are a^ttogive an unpleasant taste to the milk, 
but« with the former thi% may be avoided by cutting off' 
the crowns, ])nlping and steaming or boiling the roots," and 
giving them soon after milking only. All dead and damaged 
leave? should be removed from Cabbages. Damaged or 
mouldy hay, or that which, having^ been cut when over-ripe, 
ig hard and,indigestible, should be steamed, b\it good sweet 
Jiay needs no treatment. ISome farmers, however, object to 
robts altogether, giving hay and crushed cake only, with 
^erhaps^some crushed beans, aiuj certainly roots should be 
used s])arip.gly. • When the milk is intended for making 
buttfff’ turnin." should be avoided altogether. 

Brewery grains, distilleVy wash, and silage 
must be condemned in iota; given for any length of time 
they act injnrieusly o!i the health of the cows, and even in 
(^uaatities t<o small to have any euch elTect they lender the 
^^inilk easily prone to spoil and wholly unfit for infant feed¬ 
ing, causing diarrlnea. 

The decorticated cotton cake too is preferable to the crude 
seed cake, which contains an excessive and wasteful propor¬ 
tion of indigestible, fibre. 




CHAPTER IV 


DISEASES OF THE COW 


It would be well if every cowfieeper bad sufficient powers Qf 
observation and acquaintance with tbe syuiptoins of the niore^ 
fre(juent diseases of cattle to recofruise tlieni when tlfty 
occur, and to know when tl,ie illness in question is not one 
those with which he is more or less familiar,* so as to be able 
to form an opinion as to < the necessity for calling* in a 
veterinary surgeon, and not'to be dependent on ignorant and 
prejudiced men. This is the itiore important as cows are far 
from being sensitive or ilernonstrative,'so that while a horse 
shows by Ins whole appearance the least digestive or f^rile 
distiurbance, a cow may retain her ajipetite and yield of milft 
undiminished when actually sutl'ering from advanced and 
surely fatal diseases. 

If more attention were paid by experts to comparative 
pathology many diseases would be distinguished which, from 
the similarity of tlieii' symidorns, are now confounded, and 
jta^ either under one name, or under local names often con¬ 
sidered synonymous. Bactei-iologijts have already done some 
good work in this direction, especia'ly in resi)ect of the vesi¬ 
cular or pustular eruptions^ b>it a wide field for investigation 
is o])en for further observation and experimental research, 

Tlbe diseases of ffiost fre(]uent occurrence and practical 
importance are ])robably: 


Aci'tk Sro'itic Diskasks 


I A'liiljiiw, Pktuvjiwimimin, Foot 
I (ivd' Month DiseoM'. 


“ j Tuhomikain, Hhcimotiitn, 

ilESEBAL DJSkA«ES | . 
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JJISKASKS OF '.pyK l.)l(it’,STiVK 
OnciANS 




Gloxsitis and Stoiiiatitix. Impac¬ 
tion of the Gullet, Kniiitm- (ftid 
Oiniixuiii, Jtixtenxion of the 
Ilnnien, Diiirrho'a, Di/xe 7 iteri/, 
“Jo II nit ice,” Ilivinotiieia. 


DISKASKS OF' l^Ain'FlilTlUN 


\ Atioetiuii, “Milk Fence,” >^epli- 
1 ernnin, DiflieiiH J’lietneilion. 


DlhFASKS OF LaCTA'I’ION 

fv 


1 

Diskasks cai ski> in' I’aka- [ 

I 


l^rsinilor timl PiiAiiihfr Ei't'iJtlonfi 
jtiiil Fisxmrs of Ihc Tiofu, Mfdji- 
til if is miil Ahsfi'ssi's of Udder. 

“ f^oirpoj'f' so ndJed, aitd other 
etif.ifaeons < rnptions, inefadiw) 
some iJIsetise'i nonn(dlij proper to 
mo n. 

Ainnud: Wnrhfe.s, JAee, Tape- 
n'ornis, Fhdees, FiUtrin. 
Fepetidile: Artinoiiijieosis. Iflipf- 


iri>nn. 


Cattle Plague, wliich has been called bovine 
f"otn a*oertai ' ajipareiit rfscmlilaiice to tlie most, malignant 
forms of that discaso in man, is endemic in I'lastern Mnrope 
and 'Western Asia, whence it has from time to time spread 
as an epizootic disease over (lentral and W'estern Europe, 
including these islands ; bm,, thanks to the policy of stamp¬ 
ing out, and the rigid exclusion of live animals from ev^ry 
possibly infected count,ry.i,it is and has long been unknown 
in the United Kingdom. * 

Several fatal cases in the earl}* sixties showed that it is 
communicable by inoculation t.o man, with immediately fatal 
results; but not otherwise. * • , 

Cattle plague attacks sheep and deer'also. The incubation 
period is supposed to be from 4 -<S days, though it ham "been 
said to be occasionally longer. Death occurs within a week, 
a^id the fatality is at least 90 per cent., the few survivor 
never recovering from the effects. 
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Febrile disturbance is observed 24 hours before the other 
symptoms ; there is great prostration, the mucous membrhnes 
assume a pinkish, and later a juirple or lirW. hue, most 
marked about the vulva ; there are. muscular twitchings and 
a husky cough ; the pulse is not much affected at first, but 
later becomes frequent and full, then feeble, thready, and at 
last im])erceptible. The respiration is “catchy,” each in¬ 
spiration is doubled, i'leing interrupted by the muscular 
twitchings. There is diarrhcca, the evacuations being bloody, 
watery, yellow and offensive; the breath is foul., Emphysenwi 
of the lungs is followed by emphysematous or gassy swellings, 
under the skin, the urine is scanty and albuminous, aud the 
epithelium of the mucous nvunbranes of the mouth, pose, and 
conjunctiva separat.es in flakes, leaving fOul discharging 
ulcers. Nervous excitement rising to delirium passed into 
coma before death. 

No treatment is of any avail, and attempts at ju'eventive 
inoculation have utterly failed, since the artificially induced 
disease is‘not less virulent-, than that contracted in-the 
ordinary w'ay. 

Anthrax, or S])lenic fever, is now rarely seen in this 
country, though prevalent in Eastern Europe, Asia Minor, 
South America, and elsewhere. The disease is so extremely 
and rapidly fatal that it is never introduced by living 
animals; but, owing to the extraordinary vitality and 
resj^tance of the bacilli and their spores, it is communicated 
by the agency of hides, lleeces, hait and perhaps fodder. It 
is communicable to man by inoculation, not infrequently 
occui’ring among those eiiiployed in handling raw hides, or 
sorting wool and hair. The inoculated disease is also known 
by f^e name of malignant pustule, and is more localised and 
less fatal in man tharf in the domestic animals. 

The carcases should be buried in uncultivated land, at a 
considerable depth, with the skin intact; and covered with 
quicklitte, otherwise the spores will probably be b»ought to 
*he surface by*earthworms, and the herbage be the means of 
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irffecting any cattle that may chance to eat it. In killing a 
diseased animal, the^ pole-axe, pithing, or a bullet shot into 
the eye shoBld be used, so’as to avoid needless spilling of 
blood, which, swartning with bacilli, would infect the soil or 
anjTthing it might fall on. • 

The disease sets in suddenly, and death supervenes some¬ 
times in six hours, mostly within twenty-four, and rarely so 
late as forty-eight from the first a])])eai’ance of the fever 
There are no external syiuptguis as eruptions or abscesses, 
* ough the imternal organs arc softened iind congested. I’he 
■ .glands about the throat may. however, be swollen if life be 
prolonged beyond twenty-four hours. 

' The rjiimal stands alone, reffising to eat or move, with 
drooping head and dull expression, until it falls down to die. 
If compelled to valk the cait is's,tilt and staggering, and the 
muscles twitch aud (piivcr. Tliei'e may be a discharge of 
saliva, and bloody dung and urine, i'he secietions and 
excreta are allTiighly infectious. « 

No treatment should be thougfit of save instant slaughter. 
,,4' the disease have broken out among cows in sheds, all that 
have not already sickened should be at onoe removed to an 
open thinly liti.ered yard and watched hourly. Meanwhile, 
the litter, fodder, Ac., from the infected sheds should be burnt, 
and the buildings washed down, floors, walls, roofs, mangers 
and all, with strong solution of sublimafe, aud finally lime- 
washed. Pastures in which any cows have been attaclfed 
should not be grazed uimil the following summer, ftr by 
horses only, nor may the grass be made intchay, and any 
spots infected by the excreta or 1)lood of diseased animals 
should be covered with ((uioklime. ^ 

Toussaint considers fodder fo be the usual vehicle, ^nd 
slight wounds or abrasions of the uiouf li the mode of entry, 
the glands of the mouth and pharynx being first affected. 
In experiments with infected |ood he found that ^oimals 
with sound inoutMi and soft food escaped, but those with 
“abrasions of the mouth were attacked, as were those with 
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sound months if the food were harsh and contained . 
prickles. 

Where the disease has established itself in a country 
Pasteur’s inoculations with an attenuated virus inducing a 
mild form of the disease, fatal iij a small minority of ctses, 
but conferring protection on the survivors, are expedient; 
but this is a contingency not likely to occur in these islands, 
where the disease appeals sporadically only. 

Splenic fever, or apoplexy, is the most virulent type of 
the disease, setting in suddenly and ending fajpUy iw a few 
hours. The first intimation of its invading a herd may be 
the finding of several dead beasts in the morning. It may 
run to a fatal terminatioiuin two hours, and is rarely pro¬ 
longed beyond twenty-four. 

Glossy tongue is a local infection of a mild ty^pe; the 
tongue should be at once deeply scarified to avert choking. 

Black Quarter was formerly thought to be of the same 
nature, but Dr. Greenfield finds a distinct vailety of Bacillm 
anthracis, now described as }1. anthracis si/mptoinatietm. 
It commences in one of the limbs, which is hot, swollen aiyd 
painful, the others being attacked in succession. Sanious, 
gelatinous, yellow or blackish, pulpy or fluid matter accu¬ 
mulates under the skin, escaping if incisions be made, and 
abscesses appear in different jiarts of the body. Very few 
recover. 

Foot and Mouth Disease.— Aphihm is an 
acute specific fever, taking its name from the most marked 
external manifestation, an eczemat, us eruption on the mouth 
and feet. First introduced into this country in 1839 it was 
constantly present till 1886; it disappeared for six years, 
but since 1892 has broken out from time to time in various 
places. It is intensely infectious, and the bacilli, though not 
so resintant as those of anthrax, are possessed great vitality, 
but it is by no means dangerous; recovery being the rule in 
this ffikease. The poison resides chiefly in the secretions of 
‘tUe D'ouih and nose, and the exudations from the feet, and 
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ilifection occnfs by contact, by fodder, litter, &c., and the 
UB» of con mon drinking-troughs, and it may be by th^haode 
of men in aLl§nd,andb. 

After an incnbt^J‘ion of two to five days the animal shows 
sigps of ill-health,‘dulneis, fever, the temperature rising, 
even to 107' F., and ‘’staring’' of the coat. Next, a dis¬ 
charge of viscid, ropy salivn, and a noliceable uneasiness and 
fidge'.ing in the feet. Vesicles andi small blisters api)ear in 
the mouth and nose, and along the line of junction of the 
Jfair ,Tjid hoofs, which soon bf’eak, leaving small ulcers. In 
^ milch cows the eruption often appears on the udder and 
t«ar,s. 

The milk is yellow, and steadily diminishes in quantity, 
but it may be suddenly arrested through the occlusion of the 
ductw by the extension upwards of the eruption, leading to 
retention of the Tiiilk, followed by m.ammitis or aljscess. 

As a rule lecoverv takes place in the course of one to two 
weeks, oi’dinary care and atteutlon to the feeding being all 
that is required. Tlie bowels ai;e generally consfipated. 

TrentmedL —'J'he affected animal should be kept apart 
from rffhers, and protected from cold and wet. The food 
should be tempting and of the most diges'tible character, as 
scalded corn and bran with a little malt meal, or any other 
sweet wholesome food that the animal may prefer. Two or 
three drachms of nitrate "f jiotash in the drinking water 
twice or thrice a day will generally suffice to moderate the 
fever, and a dose of .salts may be given as an aperient if 
there is constipation, but not otherwise. ' 

The sore feet must be kept clej^n, and the treating of the 
ulcers 'uill be assisted by lotions of boric acid, weak carbolic 
acid, and later of alum. Those in the ifiouth mayras a jule, 
be left to themselves, but if the breaHi be offensive or the 
ulcers do not readily heal, the month may be washedi tjvo or 
three times a day with a saturated solution of chlorate of 
potash, with enough perman^nate to give the so’fltion a 
• rosy or lavender cSlour, 
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If the fever run high, or bronchitis or other complicatfoeis 
thi’eaton, good veterinary advice should be obtainfed. ' 

In mild cases the cow continues to jield iier milk as 
usual, but it contains the virus of the dissase, vvhich it com¬ 
municates to man, giving rise )o the"same symptoms of 
fever, with eczema of the mouth, face, hands and feet, and in 
young infants a form of pnemnoiiia which may prove fatal. 
Boiling, however, rendei'S the milk comparatively wholesome 
by destroying the bacilli. 

Pleuro-pneumonia is an acute speoilic ii^ver, highly 
contagious and fatal. As with cattle, plague, the law, 
requires tlie immediate .slaughter of all animals attacked, so 
that the only l.reatment is p"evont,ive, i.r., the isolatiqn under- 
obsertatiou of such ns have been exposed t'o the, infection, 
the disinfection of sheds, Ac.', and burning of all foddef- and 
litter that may by any iiossilnlity have, been contaminated. 

introduced in 1842, it ravaged our herds from time to 
time until within the last live years, but appears to have 
been at length jiraotically stanijjed out. Tfappily the 
bacilli, or lather micrococci, soon perish out of the living ^ 
body, and disiufecjtion becomes an easy task. * 

All evidence points to the entry of the infection by the 
respiratory tract only, except in the case of sucking calves, 
and individual animals present very dilTerent degrees of 
susceptibility. The. incubation jreriod has been variously 
estynated at from two weeks to as many months, jirobably 
three to four weeks is nearer the t,>-uth. The attack is pre¬ 
ceded by a rise of 2° F. in the tem] erature of the body, two 
or three days before the otter symptoms set in. These vary 
in intensity from the slight febrile disturbance to the most 
sevore fev^er and dyspnma. The pulse is at first full, 70 to 
80 in the minute, bub'later it becomes thin and weak. 

The breath is fcotid, the respirations hurrie^ and difficult, 
and attended by rdks that may not only be heard, but felt 
by the*'liand placed on the' animal’s side. There is an 
offensive purulent discharge from the nose, more or less 
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crfhjrh, and grunting respiration. Auscultation and perqjis- 
sion give the usual ^gns of pneumonic consolidation, catarrh 
and pleuritic ('ft'iision, ami pressure on the loins causes pain. 
'I’he appetite is lost,;nul constipation is followed by diarrlioca 
witB offensive evacuations.* 'I’he animal stands with its-head 
Stretched forwards, its mouth ojien and tongue protruded. 
The breathing becomes laboured i^nd gasping until death 
ensues from asphyxia and blood-poisoning. After death the 
jileura i.s found adherent in |i»rts, ami its cavity filled with a 
y'ellowlsh fliftd. very rarely willi pus: there is often peri¬ 
carditis also. Infective material carried by the lymphatics 
of the Jileura and bronchial regijns causes hannorrhagic 
Infarcts in their walls, and ulT'eration with occlusion or 
obliteration of the smaller vessels. 

Tt not infr ‘ijuently hapjiens t^kat the true nature of a case 
remaims doubtful until the jiost-mortem ajipearances can be 
observed, or its infectious character is shown by its attacking 
one member of the herd after another in regular «iuccession ; 
foi in mild case.s the symjitom^ may not differ essentially 
ftom those of an ordinary catarrhal pneumonia. Acute 
tuberculosis, too, may closely simulate plenro-j'.'ieumonia, as 
indeed may almost any disease involving the lungs. 

N.B.—The normal temperature of the cow’s body is 
101° F. --102 F., somewhat higher than that of man, but it 
is less subject to great rises in febrile states. The pulse 
70-80, and the respiration 15, are the same as in man. 

DISORDERS OF DIGESTION 

The complex structure of the stomachs, and the length of 
time occujiied in the digestive jirocess.of rumimjjits, and 
above all of the cow, whose food is mor^, bulky than that of 
sheep, goats and deer, render Aem peculiarly liable to 
disorders of digestion, due to the interference with rumina¬ 
tion caused by the impaction ef one or other cavitji with 
food, or dittensionVith the gases evolved in the fermenta-, 
tion of undigested food. 
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[TynipaDy, jwpularly described as the cow beifig 
“hoven” or “blown,” is the distension of the rumen or 
paunch with gases formed by' the fermentation in the 
stomach of succulent food ingested in ,(|uantities too large, 
for easy digestion. It is thus often caused by fermenling 
grains, raw juicy potatoes, rank luxuriant herbage, lucerne or 
clover, with which cows are very apt to gorge themijelvea, 
especially if it be wet with rain or dew, and it may follow a ^ 
sudden tr.-insition li-om the diy food of winter to the green 
food of spring. Anything that inteiTipds the iformarcourfe 
of rumination, and thus causes the retention of undigested* 
food in the jiaunch, and its fermentation, may induce 
tympany. It thus aceoni])anies impaction of either stomach', 
and may be caused by presence of hair balls. 

. The sym))toms are very evident., the abdomen being 
distended, in some cases, to an enormous (extent, especially 
over the left tlank, the walls of the belly being elastic to 
pressure with the liand, and when struck emitting a drum¬ 
like tone. Sour smelling eructations occur, the bowels ai;e 
irritable, acting fre(]uently, but little at a time, and the 
breathing is iroplded in proportion to the degree of disten¬ 
sion, 

Trm/meid .—If the animal be much distressed, prompt 
relief is afforded by ]>unoture of the inflated ])auuch with a 
trocar and canula designed for the purpose. She must be 
pliced in a stall, and the operator standing on her loft side 
plunp^js the instrument,, which must be perfectly clean and 
bright, deep ‘into the flank, four or five inches from the 
spine and at a point midway between the last rib and the 
haunch .bone. It .will thus enter the paunch, when the 
trocar, being withdrawn, the pent-up gases escape through 
the canula or tube, which* should be left in for an hour, or 
longer, if any gas continues to form. Then a warm aperient 
of Epaom salts l lb., spirits»of ammonia 2 or 3 oz., and am 
ounce of powdered ginger should be giv/n, follox?ed in two 
or three hours by 3 oz. of spirits of ammonia in three pints 
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olt. •water. Further fermentation may be prevented by a 
taMespootfful of “ chloride of lime” in a pint of water. *No 
food should lie allowed for twelve hours, but linseed gruel 
may be given freely. It is often a considerable time after 
suoh an attack before the ypw'er of digestion is fully recovered, 
and meanwhile great care must be taken in feeding. 

Impaction of the Rtlmen. —A cow is said to be “ maw 
bound ” when the paunch is overdlled with solid food, and 
its walls so paralysed as to lose the power of expelling its 
pontejits. 'J'his condition may be complicated with tympany 
if the food be of a kind liable to undergo fermentation. 

—There is enlargement of the abdomen, but not 
extreme, uidess there be tympany as well. The drum-like 
sound is absent, and deep pressure gives to the lingers an 
inelastic doughy sensation, and is followed by pitting or 
depressions lasting for some little time. 

The animal is dull, with a stupid expression, the pulse is 
full and freijuent, the respirations l urried, and the pain 
causes her to be restless, grunting and grinding her teeth, 
while in severe or prolonged cases symptoms of engorgement 
of the brain are manifested by drow,smesF or by great 
excitement, sometimes amounting to frenzy, or madness. 

Treatment .—Operative treatment is unavailable, but a 
strong purgative must be administered promptly in the form 
of a draught of 16-20 oz. of Epsom salts, with four drachms 
of aloes and two ounces of tincture of gentian in two quarts 
of warm linseed gruel. If within twelve 'hours the bowels 
have not acted freely, a second dose should be given of 
about half the strength of the first. If the animal be also 
blown, the fermentation of the undigested food may be 
checked by half an ounce of chloride* of lime iifa quart bi 
cold water. 

The expulsion of the food from the paunch may be 
assisted by a little walking exercise so soon as the anima 
•can bear it, ani inflammatiSn of the stomach averted t)j 
friction of the aodomen with turpentine in oil. 
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Impaction of the Omasum.— Wbeu the omasum pi' 
tlrij’d stomach becomes overfilled and distended in like 
manner with solid food, the cow is said to he‘ fardel” or 
“cluebound,” a condition that, if neglected, may lead to 
inflammation of the organ, of “omasitis”; and the oonse- 
(juent congestion of the brain causes vertigo or “ staggers.” 
As tympany follows repletion with moist gi’een fodder, so 
this condition is most ot»»n caused by a diet of coansf dry 
indigestible food, and es))ecially when at the same time the 
anim.als have not a sullicientalKiwance of drinking water. It 
is not infrequent among cows grazing in parks, where the 
coarse autumn growth of gra.ss is mixed with the d»y 
bracken, dead leaves of trees, the fallen husks of beech nuts, 
and astringent acorns. An e.xcess of chaff .and straw, with 
an insufticiency of roots and qther succulent fodder lo covrect 
it, may also induce this accident. 

The symptoms are less evident, than they are in impaction 
of the rumen, but constipation is vrtry marked, and the 
motions are<’acconipanied by slimy mucus. Food is refused 
and-rumination suspended. The head is carried low, and 
the face has an expression indicative of dull pain. . The 
animal stands obstin.ately still, or lies on its side with the 
head extended, glancing occasionally from side to side, 
grunting .and groaning. If not relieved brain symptoms 
m.ay supervene, with impaired sight, unste.ady, rolling or 
staggering gait, or even symptoms of frenzy. 

—The constipation must be overcome-by doses 
of Epsotn salts and aloes, as in impaction of the rumen, or by 
castor oil, and the pain ini^y be relieved by the application 
\3f turpentine, inustard, &c., to the right flank and belly. In 
all cases tl^e aperient ishould be assisted by copious enemata 
of warm water three of four times a day, while draughts of 
thin warm gruel are poured down the throat. If there be 
much excitement of the brain cold water must be frequently 
douched,! over the head, and* in bad case^ blood may be. 
drawn from tha jugular vein. 
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^©iarrhcea »v Scour is, as iu the human being, merely a 
synjptom cf any intestinal irritation, and, unless the c^use of 
this be found and relieved, drugging will be of little, if any, 
use. It may be S(j,t up by the paralysing effects of exposure 
to qpld and wet on the dig^tive function, when the food acts 
as a foreign body, and perhaps undergoes putrefactive changes 
in the bowel. Moi'e often "it is the result of errors in diet, 
unsound or decomposing roots, soui»ma.shes, excessive (pian- 
tities of undeoorticated cake, or any indigestible irritating 
food ; Jonl water, especially in summer, and even a sudden 
change from dry fodder to rank heabage, especially if accom- 
p;;.'lied by acrid plants such as are many of the Itanumuilace® 
and Llmbelliferie. , 

Dysentery @r Bloodn Fliu-. —I’robably, as in the case of 
man,'two or more diseases attended with similar fiecal dis- 
Xhargos, which in themselves are' but symptoms, have been 
co;}fused together. The dysentery that follows the continued 
use t^f sewage-polhiteu water is essentially the same as that 
whicli ]irevails in camps, insanil^ry villages and prisons, es¬ 
pecially in hot climates, and bears almost all the characters 
'of a communicable specific disease. But symptoms and conse- 
(piences, practically indistinguishable from these, may follow 
prolonged intestinal irritation, and thus not only foul water, 
but unsound or indigestible food is said to give rise to it. 

Si/tiqilomu .—The onset may be sndden,.with all the indica¬ 
tions of febrile disturbance, high temperature, (juick puj^e, 
dry mouth, rough i^oat, itc., also abdominal pain, often 
severe, and the frequent passage of loose watery evacuations, 
attended with straining, and cont^ning not only mucus and 
blood, but shreds consisting of exudations of a fibrinous 
material, with more or less of the mficous or even sub¬ 
mucous coats of the intestine oxfoliated>by the inflammatory 
process, and sloughing or gangrenous, emitting a most 
offensive footor'; these shreds distinguishing true dysentery 
and colitis from t^e results of* enteritis or other foVtas of 
. diarrhoea. 
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In other cases the course of the disease is more gra^aAl, 
and the symptoms are less severe. Chronic dysentery ftiay 
be a sequel of the acute, or it may tie chiKmic from the 
beginning, resisting treatment, and leading to emaciation, 
exhaustion, and death. • 

Trcatiiic/il .—As a rule the medical treatment is unsatis 
factory, for if extensive and deep 'destruction of the mucoui 
lining of the bowel has Taken ))lace, the power of absofptior 
from the intestine, which is (juite as important and indis¬ 
pensable as that of excretion, is so far impaired that cornplefe 
recovery is impossible, and the animal gradually wastes 
dying of slow starvation. To be at all successful the treatmeii' 
must be begun betimes with a small dose (5!]. to rdv.) 0 
castor oil, and Tiss. to rd. of laudanum. Afterwards ever\ 
eight hours a draught of linteed tea containing carboliC acic 
gr. V., glycerin, and catechu .lij. with, if it appear desirable 
tr. opii 11 ) XXX. The food must be wholesome, light am. 
digestible, ^as boiled oatmeal, or maltmeal, cafrots 01 turnips, 
linseed gruel, or cake gruel, a little whisky being added if 
tlrere be much prostration or emaciation. Until convalps-^ 
cence is complete the animal must be housed in a clean, 
warm, dry and airy stable. 

Gastro-enteritis, or Wink Nrme/’, is of freciuent occur¬ 
rence in calves, and results from a variety of causes, for the 
moat part improper feeding or insanitary surroundings. 
St^le milk, sour gruels, or food good in itself, but given in 
dirty jrails, and water polluted with excreta or much organic 
matter of any^kind, decomposing roots or green fodder that 
has become stale, will alike give rise to this condition ; and 
sudden changes of food; calves taken from the mother’s 
teats to* the pail are apt to gorge themselves to repletion, 
and too long intervifls between meals in like manner lead to 
iistjurbance of the digestion. , 

The milk of the cow may disagree with the calf if her 
digeslion is impaired by bad food or w^ter, by the fatf^e 
and excitement of railway journeys or any other cause, and' 
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oiS^sionally the milk of a cow other than the mother, 
especially lhat of old cows or such as have calved som# tfme 
previous to the birth of tlie*calf put to them, will induce ill¬ 
ness in the latter.* An atmosphere foul from accumulations 
of (hing in the shed or fron»defective ventilation is a frerjuent 
cause, and the disease may follow exposure to cold and wet. 

Sj/DiptoiHM.- —The onset of the attack may be sudden or 
gradual, and its course acute or chronic, being determined by 
the nature of the causes. 'r()ere is more or less febrile dis- 
turbaflce. anri ])rostrii.tion, the coat is rough, the appetite is 
lost, the calf is dull and inclined td lie down, the muzzle hot 
and dry and the mouth clammy, the abdomen retracted and 
the back arched, The most mafked and indeed the essential 
feature is the character of the evacuations, which are frefiuent, 
pale yellow, and of a very f(ctid*pungent odour; at first they 
are fairly consistent but soon become send-lluid, with much 
mucus, and curdy masses of undigested milk; occasionally 
they contain Irlood. Their passage is attended w^th straining 
^nd pain, indicated by grunting, moaning and grinding jof 
the teeth. 

Treatnmit. —T'he calf must be at once removed to a clean, 
dry, warm and well-ventilated shed, and wrapped in a 
.blanket or woollen rug. One or two ounces of castor oil 
with a teaspoonful of laudanum should be given to clear the 
bowels of the offending matters, and to’relieve the pain and 
irritability. When the oil has acted freely give et'ery Uiree 
hours two tablespoojfulS, i.c.. one ounce of the fqjlowing 
mixture in half a pint of water— 

Vroparud chalk, one ounce : 

Tincture of catechu, one oiiiu’e ; 

Tincture of opium, half an ounce : 

Bicarhonatc t)f potasli, one and a drachm 
Wliisky, one ounce ; aiul • 

('a^sia in powder, half a drachm ; with 
Water to make up tdght ounces, 

*the whole provit^g for eight doses, which will be given in 
* the course of twenty-four hours. 
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Drugs will, however, be jialliative only, dud may chtak, 
but will not cure, the disease, unless the cause be‘discovered 
and removed, whether this be an .error of* diet or ,'nsanitary or 
other conditions. • 

Heematuria, Bhuk Wider .—^llalled also, from tln^ lecal 
conditions under which it sometimes occurs, Wood Kvil or 
Muir III in Scotland, is an acute in'flammation of the kidneys, 
caused by exposure to Sold, or the consunijition of acrid 
herbs, and also apparently by coarse indigestible food 
directly or indirectly ii-ritating the kidneys, ami cansiog tlitf 
passage of blood with thesurine, or leading to changes in the, 
blood, the breaking up of the red corpuscles, the colouring- 
mattei- of which is dissolvad and excreted by the kidneys, . 
giving to the urine the red or blackish cohmr, whence the 
popular name is derived. When the red blood corpiftcles 
escape as such the condition is properly called lucruaturia; 
but when they are disintegrated, and their dissolved contents 
only are. passed, it should bo describotl as lAmiatinuria, or 
hamioglobinuria, the former Jjeing caused by the circiihation 
in fhe blood of matters irritating the kidneys ; but the latter ^ 
by more profound changes in the constitution of the blood 
itself, as in the lilack-water fever observed in man when 
suffering intense malarial infection. 

It is most freipient in spring and autumn ; cows that have 
recently calved are specially susceptible, and certain localities 
or jjastures appear to favour its occurrence. 

Dulness and prostration, rough and staring 
coat, unsteadiness of the gait and movements, tremors and 
twitching of the muscles, cold skin, dryness of the muzzle 
and mouth, with pallor of the mucous membranes of the eye¬ 
lids,, mouth and throat. Loss of appetite and impaired 
digestion, and diarrhoia followed by constipation. Palpita¬ 
tion «f the heart is very marked in many cqses, and the 
dfllness may be succeeded by excitement amounting to 
deliriuift! The urine is parsed frequenj^y and »iu large* 
quantities, its Volonr being dark reddish or a deep blackish 
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baoWn like porter. On boiling it becomes thick and turbid 
with a heaty deposit of albumen. 

Trmlnu’'iilr-r'\'\w, animal sliould be placed in a dry, warm, 
and airy shed, and«enveloped in a blanket. 'I'he bowels and 
general congestion of the iJixloTninal organs may be relieved 
by a good dose of Epsom salts with a little ginger. The 
administration of turpentiiie, though commonly piactised, is 
of more than doubtful exiiediency, fince it is an irritant to 
the kidneys, and tends to aggravate the congestion of these 
Hi'gans*! indi^id, the eating of the leaves of resiniferons trees 
jnay of itself be a cause of this trouble. Better fai are, large 
dolics of spirits of nitrous etlier, with nitrate or tartrate of 
.potash pi a gruel of well-boiled» linseed cake, and copious 
draughts of strctug linseed tea given with a horn sweral 
timeifa day, lo increase the llow*of urine while relieving the 
conge.stioii of the kidneys, whieh turpentine is likely to 
aggir.'.'ate. The prostration, if great, should be combated 
by boiled milk'and eggs. Boiled oatn.eal, maltmeal, sweet 
bran or pollards form a palatablt* and nourishing diet in ad 
^ea.ses. A little, salt and bicarbonate of potash may be 
advantageoii.-ly added to the mash. Whei^ all symptoms of 
congestion of the kidneys have disappeared, but not before, 
convalescence will be aided by a dose of sulphate of iron 
with the food morning and evening. 

Glossitis, or hiJhiiiiviaUnn of Ihf, Tungyr .—The use of 
the tongue in tiie prehension of food, in consequence of ^ 1*5 
absence of front teeth :m ttie upper jaw, renders it specially 
exposed to injury and irritation, as from thorns, stings and 
bites of insects or irritant juices of plants acting on wounds and 
abrasions, which may lead to dangerous swelling and even to 
sloughing of that organ. Inflammation of the tongue laay 
be present in foot and mouth djsease’ and it necessarily 
undergoes a cferonic enlargement when it is the seat of 
actinomycosis, known by the numerous tubercles on it» 
surface, which soft^ into smalf abscesses and ulcers.* But 
•glossitis proper, in which the tongue is red, ‘swollen, and 
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protruding, is a purely local affection, the dungers of \which 
art) suffocation from its pressing on the glottis* behind, or 
mortification of the dry protruded tongfie. 

Treninunt .— I lb. of Epsom salts and ,’f the bowels have 
not acted freely within twelve hmys a sejond dose of f lb.. At 
the same time the tongue should be punctured or scarified in 
half a dozen or more places with a sharp, clean scalpel, and 
the bleeding encoiiragech by warm fomentations. 

iShould no real improvement have taken place after twenty- 
four hours, it would be advisable to slaughter Eie animal, jf 
otherwise healthy and in* good condition. , 

Choking is rather an accident than an illnes.s, though it 
may in rare instances depepd on the presence of djsease of 
the wsophagus. It is usually caused by « large jiiece of 
turnip or mangel becoming impacted in the gullet, oc less 
frequently thorns, sticks or nails may become fixed and 
prevent the passage of food, as fish-bones occasionally stick 
in the human rosophagns. * • 

St/miihiiii.'i. —Ere(pient effqrls at swallowing, choking cough, 
ctischarge of saliva, and sus])ension of the cud. The stomach 
may become distended with gas through the interruption of 
the digestive acts. 

The seat of the obstruction if in the throat may be 
discovered by passing the hand beyond the root of the tongue 
in the gullet; the njass, if of considerable size, may be felt by 
manipulating the left side of the neck with one hand while 
steadying it with the other on th^ right; though when in the 
lower part it will not be possible to feel or reach it. In the 
second position attempts ^ould be made to work it upwards 
by gentle manipulation, when as in the first it may be broken 
up, or removed by the hand, water poured down aiding in 
loosening it. Shouli these efforts fail the head must be held 
out .straight, and a probang passed until the obstruction is 
felt, when by steady gentle pi’essure it may be pushed 
onwai^Js, but no forcible or j^rky pressura employed lest the 
• walls of the gullet be lacerated or even ruptured. 
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the cow be'much blown it may be necessary to puncture 
the •paunch to prevent suffocation during the operation*of 
forcing the* *gbstrii^tion Qr from the futile efforts at 
vomiting. ■ 

Jjuindice is not* prop|rly speaking, a disease, being a 
symptom or consp(|uence of any condition involving obstruc¬ 
tion of tlie bile-ducts, as fumours of the liver, by parasites 
in the ducts, or most freipiently gaH-.stones. It occurs also 
in some contagious diseases, but may often result from simple 
c^tarrli of tljfi duodenum lea<fing to closure of the aperture 
,of the common bde-ducts. 'Phis last condition is tlie only 
or* amenable to medical treatment, and may be relieved by 
,^perient doses of Epsom salts, and the addition of nitrate 
of potash to tht»food, with infusion of gentian or calomba 
with %mall doses of strychnine. ^Phe diet should be light and 
digestible, and gentle exercise will assist in restoring the 
action of the liver. 

Abortion, \ir >>/ipjnn(/, is a common accident to which 
some cows -eem specially prone. It may be caused b^ 
violence, fright, fatigue from railway journeys, or over 
driving, fron, violent purgation or drugginf^ and from eating 
the leaves of juniper, yew, or ergotised grasses. There is a 
popular notion that it is contagions, but this is impossible, 
and the occnrrencp of the accident in a number of cows in 
succession is jirobably b be e.\plain(jd by their having 
partaken alike of the same poisonous plants. It fK(pienIIy 
accompanies foot and mo^th disease, plenro^pneumonia and 
acute tuberculosis. 

Treatment .—It most freqnently«comes on without warning, 
but if any premonitory indications be observed the cow 
should be placed alone in a dark stable, the utrUost qaiet 
maintained, an opiate given to allay tl* uterine irritability, 
and the diet restricted to mashes of bran. To prevent it, 
cows advanced in pregnancy should be dieted with cara, 
eftnstipatien and ^uirgation alike avoided, as also all over 
* exertion, fatigue, and excitement. Damp rank pastures* 
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should be shunned, especially if there be any suspicion of the 
grass* being ergotised, and yew or juniper treel shoulfl be 
fenced off. • • • 

Milk Fever. —Parturient apoplexy ftiostly attacks cows 
at their third or fourth calviiigf good milkers of pletfioric 
habit, es]iecially if overfed, being most predisposed to it. 
It usually sets in between twelve and thirty-six hours after 
the birth of the calf, witfi cessation of rumination, suppression 
of the secretion of milk, and ^lulness; then the gait becomes 
unsteady, the hind legs are in constant moveme.»t, the*anini»il 
staggers, and at length falls helpless on the ground, with its 
head turned to one side and the e} es closed, when the stupor 
passes into complete unconticiousness, ending in dea'^h. The' 
pulsefis quick throughout, the breathing is hefivy and laboured, 
and the stomach sonietimq 4 distended with gas. 'I'lie*^ con¬ 
dition is one of congestion of the brain, and ultimately of 
hmmorrhage. into its substance, rightly ^iescribed as ];arturient 
apoplexy, tjie suppression of the milk being*an effect, not a 
qjiuse, as the popular name would suggest. If the animal 
be of very full habit, bleeding may be of use in the earliest, 
stage; but as soqji as the nature of the attack is suspected a 
strong purgative of Kpsom salts, with aloes, or, better still, 
croton oil, should be administered. The body should b^ 
enveloped in blankets made hot before a lire, while cold water 
is poured over the-head or ice bags tied on. But a still 
befcer method of applying cold is by irrigation. A large 
pail or, tub of cold water, containjjg blocks of ice, should be 
fixed at some lieight above, as on tite rafters of the shed, or 
the cistern for the suppl/ of the drinking-troughs may be 
utilised. From this^ a continuous and steady but thin and 
gentle stream of the ice-cold water is brought to bear, by 
means of some kind* of sj|)hon. on the head of the animal, 
covefed with a light sheet of calico or muslin, fiuch as is used 
for strajning the milk, in order to spread the water uniformly 
over the surface. A wet towel, folded or/’olled lengthwise, 
or along bundle of tow will answer well, but better still would * 
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be* 5 length of rubber hose or tuliing with a garden rose 
fixed to tlr* ejid, the^tube being first filled with watef. and 
the cock kept ‘closed until it is placed in position, with its 
other end dipping fo^he bottom of the pail or cistern. This 
contTivance presents Seven'S advantages over the other, the 
length of the tube, rendering the position of the reservoir 
immaterial, save as regards its elevation, and therefore the 
cistern is available for the purpose, and its flexibility permit¬ 
ting of the adjustment of the sireani to the movements of the 
afiimal,*while'(,he strength of the flow can be regulated by the 
'i1oj)0ock, while the rose supersedes fhe need for a muslin or 
other spreader on the aniniars head. The cistern, too, has an 
mlvantage over ain' pail, in the fadt that the volume of water 
being larger, ancf the sujijily being, if not automatic, easily 
made to kee[) pace with the outtfovv, the, temperature can he 
maintained at or near the free/.ing-point so long as any ice 
remains uninelted. .\l“anvvhile depression must be combated 
and the circulation maintained by stimulants, gin«or whisky 
and ammonia; and turpentine Mniinent maybe rubbed pij 
the spine. The animal should be turned over from time to 
time, and not allowed to lie too long in oue^wsil.on. 

It ii. said that much success has followed injections of 
iodine into the udder,* though it is not clear why that region 
should be chosen unless on account of the looseness of the 
subcutaneous connective tissue. * 

Kheumatism. —(Jhinc and joint J'rllon. (lows occasioti- 
ally .suffer from both the ^.ente and chronic forms ot this 
disease ; the foianer, as in the human subject, often leading to 
grave or even fatal affections of the fieart. Some cows apjiear 
to have a constitutional tendency to thg disease, which is 
brought on by exposure to cold and wet, or to keen easteily 
winds, especially when heated bj* driving. Acute rheu¬ 
matism, or rheumatic fever, sets in suddenly with fever, foss 
of appetite, roughness of the,coat, and dryness otS, the' 

^ * “.Thiirnal of tht; uV'al Agricultural Souietr,'’ Third •SerieH, vol. x. 
(1899), p. 154. 
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mszzle. The bowels are constipated, and the urine ffi^h 
coloured. The joints are swollen, the “wellings being hard 
or fluctuating, first one limb and then another being affected, 
and the swelling reappearing after hpving subsided for a 
time; the pain in the inflamed joifits is great, and the animal, 
unable to stand, lies for hours in the same position. The 
symptoms of chronic rheumatism are similar but less severe, 
the fever and swelling being less marked; indeed, these 
symptoms may be absent, and the pain alone noticeable. 

, 7 Vfu</H('a,L—The liowels must be opened bj’ a goo'd dose 
of Epsom Sidts, and the diet restricted to bran; iodide of potas¬ 
sium and bioai’bonate of potash should be given three or four 
times a day, and if the symptoms are. not relieved the addi¬ 
tion of colchicum may be tried. In acute cases with much 
fever aconite and salicylate of potash should be given with the 
bicarbonate, and the pain relieved by laudanum, or, better, 
injections of morphia, which are less I'kely to constipate and 
give much' speedier relief than opiates administered by the 
meuth. The inflamed joints should be fomented with hot 
decoction of poppy heads, and then wrajiped in flannel, in 
the chronic form, and in the acute when the swelling has 
subsided, liniments of opium and belladonna, or of aconite, 
belladonna and camphor. (Jo. should be frequently rubbed 
on the affected joints. The animal must be kept quiet in a 
dry, well-littered box, free from draughts. Should the 
swelling persist after pain has subsided, blisters may be 
applied once or twice to the affected joints. 

Garget or'Mammitis is an inflammation of the udders, 
attacking one or more of tlie quarters, and following injuries 
as'blows.pr bruises,(exposure to cold easterly winds, or over- 
distension of the udders with milk; it occurs also as a com¬ 
plication of foot and mouth and other diseases. The affected 
quarters are hot, swollen, and very painful, Iflie milk drawn 
from it is curdy, and may ccmtain pus or blood, and therejs 
general febrile disturbance. > “ . , 

Treatment .—tiive a full dose of Epsom salts, and a smaller 
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' oiA*on the following day or two. Draw off the milk from 
all tlie qiiaftesr thre% or four times a day. Foment th*e bag 
• well morning rfud evening, itnd sling it up with a broad piece 
of flannel with four holes cut in it for the teats, fastening it 
over*the back. Should abbesses form they must be opened. 
If the bag remains hard after the inflammation has subsided, 
it should be well rubbed with soaj liniment two or three 
, times a day. 

Vesicular eruptions of the udder are not uncommon) 
and are ofteR erroneously supposed to be cowpox, but are 
rat her of the nature of eczema or herpes, though occasionally 
communicable by the hands of the milkers. When they 
'occur the milk should be carefully drawn, but not used, and 
the udders dressed with boric ointment, as should the simple 
chaps and fissures caused by exposure to cold winds. 

Actinomycosis. — iFcorira — This interesting 

parasitic diseasg, com ion to man and cattle, is caused by the 
growth in the bony or muscular tissues of a “ nrj ” fungus, 
“actiuomyees” akin to the ^madura foot” and other 
•fangons diseases of the tropics. It was first recognised in 
cattle bv Bollinger in 1876, and by Israel iti man the follow* 
ing )ear; Bonfick, in 1879, showing the identity of the 
disease in man and beast; and its communicability by 
inoculation from artificial cultures as well as from the living 
body, was experimvintally demonstrated by Johne, Wolff, 
Israel, and others in 1880-85. I* was not until *882 ind 
1885 that Mr. Fleming ana Mr. Knight Treves recognised its 
existence in this country in cattle and man respectively. 

In neither, however, is it a new or rare disease, for so long 
bafck as 1826 Leblanc described case* in cattle ^as osteo¬ 
sarcoma of the jaw, and in 1845 and 1^848 Langenbeck and 
Lebert depicted the granules in “ scrofulous ” abscesses in 
man with great accuracy, without suspecting their true 
nature. In 1868 J.’erroncito and Rivolta, and in i87C!»EIahn', 

, recognised the fim'goid or parasitic character o{ the granules,, 
but looked on them rather as of accidental occurrence than 
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as the essential cause of the disease. In fact the tumoftrs '' 
and ifbscesses have been often seen, bn^ were qjljv'ays and are 
now occasionally supposed to be tuberculous dr cancerous; ■ 
and it is certainly at least as frequenf \n this country as 
anywhere, for Crookshank declaU’es that in some herd§ ho 
has found from one to eight per cent, of the animals affected 
with some form of the disease. 

Source of the mfidimi .—The fungus grows naturally in ^ 
certain grasses, esjiecially those belonging to the genus 
Hordcvm, the barleys, the sharp awns of wlfich ai^. vei^ 
efficient means of inocula'ting it: hard straw and splinters of' 
more or less deoom()osing wood may act in the same way. 

As might therefore be b.vpected, the parasite enters the ■ 
body‘almost exclusively by the mouth, and lifty-five percent, 
of the cases present the disease in some part of the head, 
neck or tongue, about thirty-five per cent, in the viscera of 
the trunk, and not ten per cent, on thti skin and elsewhere. 

The conr,se of the disease is of necessity slow, but acute 
symptoms may suiiervene in conseijnence of septicicmia cu' 
blood poisoning. There is nothing distinctive in the turaouis i 
themselves, which take their characters from those of the 
parts in which they are situated. In the muscles and viscera 
they' form agglomerations of small abscesses ; on the skiiv 
small soft rounded tumours resembling sarcomata, which 
burst, leaving ulcers that do not heal: in the lungs they set 
upibroncbitis, pleurisy, &c., and with the cough and purulent 
expectoration closely simulate tiAierculosis. In the bones 
they are also suggestive of the same, but while in man the 
process in the jaw is rather one of necrosis, there is in the 
cow so active a growth of fibrous tissue that the tumour may 
attain an‘enormous size. Hut though clinically the diagnosis 
is difficult, a microscopical examination of the pus discharged, 
or of some of the contents of the absoesse» obtained by 
exploration, leaves no doubt. ^The granules, to Aj inch in 
diameter, crushed or teased cut in water,Anay be Examined 
fpr merely diagnostic purposes with a microscope magnifying 
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nOfiBore than 1(50-300 (Jiameters, when they will be seen to 
consist of a'nuolens from which wavy filaments radiate in all 
directions (w.hojice its name)^ terminating in cliib-like ends, 
which in the bovinf disease are in such close contact as to 
I'ornsu hollow globe clearly»i’ecognisable when the filaments 
themselves have been obscured by calcification. 

'fi’ca/iiini /.—All attempts at “dispersing” the tumours by 
counter-irritants, or external ai)pli?ations of any kind, are 
useless, the only drug of any jjvail being, as Thoniassen dis¬ 
covered in IcS85 , the iodide of potassium, given in large doses 
■iniounting to two to four drachms tn the twenty-four hours 
(thirty to sixty grains per diem in the human jeatient). 
.'fhis, if -’ontiiiued long enough, will lead to the extinction of 
the. fungus. When the deposits are seated in internal otgans 
it only is available and where rtje disease is in the tongue 
the action of the drug is enhanced by the fact of its being 
excreted in the saliva. But when the tumour is in the jaws 
or otherwise eaSily accessible to surgical procedin’c, the cure 
may be effected by a single oparation, and the iodide givej^ 
^l^r a much shorter time. Decayed teeth, the crypts of the 
tonsils, and wounds or fissures of the tongijp, ar^ the easiest 
channels of entry, and explain the prevalent distribution of 
the disease. 

Warbles are small rounded elevations on the skin, mostly 
of the back and ioins, varying in size up to that of a small 
cherry, with an aperture at the summit. Each conlains Jhe 
grub of the warble, or bou-Hy, which, when full grown and 
about an inch in length, makes its escape tail foremost and 
falling to the ground is transformeefiuto a chrysalis, from which 
in a short time the fly emerges, and at onpe begins its attacks 
The egg-laying period is from June to August, but in hot 
seasons may begin earlier. The Jife of the grub is nearly 
twelve months, and the duration of the chrysalis stage three 
or four weeks. 

* Warble#, if in krge numbers, give rise to^rave consti- 
* tntional disturbance and much suffering; but in any case 
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they detract from the value of the hide, the 'position of c*ch 
beSngi marked by a perforation as if punched out through the 
whole or a part of its thickness,.and wlien these are closely 
crowded the skin is practically worthless.*. 

The grubs inay be squeezed qut of the sac, or killed by 
inserting through the aperture a largo needle or probe 
smeared with mercurial ointment; but the death of the grubs, 
if large and numerous, hiay be followed by blood-poisoning 
from putrid absorption. ^ 

The lly is two-winged, about half an inch in l^ngth^ some¬ 
what hairy and banded with black, brown and yellowish, not, 
unlike an humble bee; while the plain brown chrysalis iriay 
be found under stones aud clods in places wheiyi cattlp 
graze* »■ 

The flies are most troubleiome in hot sunshine, but db not 
seem to follow the cows over wiiter, hence the advantage of 
providing shelter and of allowing cows to wade in water 
during the heat of the day. 

Since the maggots fall a,nd the flies come out within a 
month, it would be well to avoid such infected pastures for oi^ _ 
summer, while children might be usefully employed in search¬ 
ing for and destroying the chrysalises, but it is better to attack 
the grubs so soon as their black tails are seen in the warbles. 
They may also be destroyed, without squeezing, by rubbing in 
any grease, with or without the addition of suljihur or tar, so 
as ko suffscate the maggots in their holes; while the attacks of 
the flies may be prevented by rubbing or washing the backs 
of the cattle two or three times during the summer with some 
strong smelling oily application, as 4 ounces flowers of sulphur, 

I gill spirits of tar, and i quart of train oil, or a mixture 
of ter, sulphur, carbolic acid and linseed oil. Even train oil 
alone rubbed over the back several times during the summer 
will often be sufficient, as would be paraffin or kerosene oils 
did they; not evaporate too quickly. 

The. loss through warbles is estimated ^t several millioh 
pounds sterling per annum, 
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,1'lukes are* a frequent cause of anfomia in cattle. 1?he 
presence of the parasite in the liver irritates that organ #nd 
unduly stimqfates tfie secretion of bile and the glycogenic 
function. No treatment is possible, but since the larvae 
entgr the body from*water, and usually when cows have been 
grazing in low-lying meaSows Hooded in wet weather, the 
))resence of the parasite in any of the animals should be 
followed by the avoidance of sucl* infected ])astnres. The 
flesh of these cattle is not unfitted for consumption, except 
^lie li^er, which should, of cofti'se, be destroyed. 

Lice rarely attack healthy, weU-fed animals unless they 
aie stalled witli wealdy ones already affected, and they are 
easily destroyed by an .application of oil with some sulphur, 
and perhaps a lift!., oil of tar. 

Ring:worui is-ai yeget.ibli^ parasite, a form of mould 
growing in the substance and rohts of the hairs, which break 
off when the skin around becomes dry, scaly, bald, or, if the 
irritation be eonsidef.able, scabby. D. is very easily com¬ 
municated from one animal to another, tispedlally among 
calves, and the spores adhere to the walla of buildings uSd 
to everything th<at has been in contact wii.h the affected 
animals. * 

Treatmmt .—The stalls or sheds must be evacuated and 
cleared out, the litter and fodder burnt, the walls limewashed, 
and all furniture, mangers and floors washed down with a 
fairly strong disinfectant. 

After the scurf has be^ removed by scri^bbing with warm 
soap and water, and the hair around the patches lihaved, 
these may be dressed with a merrjprial ointmdht or a solution 
of sublimate, or painted with tincture of iodine for a few 
successive days. Should these leave ai^ soreneBS„boric acid 
or zinc ointments will be found very healing. 

Tuberculosis.—This, the most important of the specific 
diseases common to man and beast, is everywhere more or 
iess pre\;alent among dairy Battle. Some breed^'as tie 
Jerseys, seem specially prone, probably fron» the fact that 
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their tender constitution necessitates tlieir being housed/or ^ 

nijie months in the year, since the same proclivity, is observed 

among the high-bred tender stocks in' Genn'apy, while the 

disease is practically unknown among yighland oxen and 

the herds that roam the prairies of North America oi; the 

pus/tar and steppes of Hungary and JUissia without shelter 

even in the coldest winters; but it is said to be very general 

in New Zealand, wdiere they are always in the open air and 

the climate is perfect. The Danish and Holstein cattle, 

especially the cows, aji^jear, from the reports o[ the Germaj) 

])ublio slaughter-houses, to suffer more than those of many, 

other districts, and in some parts of this country the propbr- 

tion affected in some degree, as ,judged by post-mortem 

examjnations, has been roughly estimated aih from 20 to 40 

per cent., or from the tuberculin test'.n; near 60 iter V’ent. 

During life the symptoms liiay be latent, and unrecognisable 

by the eye until the disease is far advanced; so that any animal 

that remains jtersistently dull, loses its a])petite, gets thinner, 

or coughs 6ontinuously, should be carefully examined and 

tested, while its milk should on no account be sold without 

having been sterilised. 

Hard enlarged glands in any part of the body, especially 
if painless, are. always suspicious, and should any such lumps 
be seen or felt in the udder, the milk should not be sold 
under any pretence or with any precautions, nor given to 
calves, ngr to pigs, unless it has been boiled, until it has 
beet) found to be free from tnberclp bacilli, and the cow has 
failed t*o react to the tuberculin test 

The disease,'once introduced into a herd, spreads surely if 
slowly, chiefly through the infection of troughs and mangers, 
walls, fodder and litter with the mucus from the nose and 
throat, and that coughed uj) from the lungs of the affected 
aninijil. 

A cow })re6enting any suspicious symptoms should be 
separatfe’d from the rest, anfl the shed or stalls, recently 
occupied by her thoroughly cleansed, washed down and 
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lin»#-washed. H she react to the tuberculin test she should 
be (juickly"fattened for the butcher, which is easily demean 
the early stagi^ of tte disease; the lungs, however, should 
be destroyed, thouifh the flesh will, if the case has not been 
negl«cfed too long, be pel■h^^l)s none the worse. 
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CHAPTER V 

LEGAL ASPECT^ OF DISEASE IN CATTLE , 
« 

OuTiiliKAKK of contagious diseases, epizootics as tiiey afe 
called, by analogy with* the epidemic diseases of man, are 
now, t^hanks to the enforcement of laws enacted for tfleir 
prevention and snpprestton, of such coniparati»“ly rare 
occurrence, that ignorance of the law might easily lead to an 
unintentional violation of its provisitds, or resentment at the 
apparently high-handed intervention of the authorities. 

A large portion of the Disease^ of Animals Act, 
1894 , consolidating and amending the previous Acts which 
were thereby repealed, deal? with the importation of foreign 
cattle, with a view to preventing the introduction of diseas^^ 
from other countries. Besides the clauses regulating the 
sale of cattle in markets, their transport by rail and road, 
&c., there are some regulating the action to be taken by the 
owner as well as by the authority in the event of certain 
diseases appearing in any place. 

in the case of cattle plague the acting authority is the 
Board, of Agriculture itself, thetprompt suppression of so 
contagions and fatal a disease being deemed a matter of 
national rather than of loCal concern ; whereas in outbreaks 
of pleuro-pneumonia and foot and mouth disease the 
responsilJiiity devolves on the local authorities, though they 
must notify the occrfl-rencf and their action thereon to the 
Board as the supervising authority. 

. The^principle governing the rate of compensation is that 
it shall be the higher the less the apparent necessity for tEe 
slaughter of t‘ 5 ie anigial. Thus the State is under no moral 
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^obligation to fiompensate an owner for the compulsoiy 
slaughter erf an animal attacked with the inevitably.fatal 
, cattle plague^*;lnd (foes bo .chiefly in order to control the 
destruction of th» carcase, and prevent the snrreptitious 
dispasal of the same; wherjas the slaughter of those affected 
with foot and mouth disease, from which, after two or 
at most three weeks, they Vonld almost certainly recover, is 
carried out in the interest, not of ffle jiarticular owner who 
would be very unlikely to slaughter them for so slight a 
cause, er it hg did, would very likely send the carcase to the 
market, but of the community, with a view to averting the 
losStis, individually small but collectively enormous, incident 
.tq a wiclfsproad epizootic of tha* disease. Its compulsory 
notification to th« local authority, which at once takes the 
establishment in charge,..precludes the continued sale of the 
milk of infected animals, which, though unaffected in 
quantity or appearance, is capable of communicating the 
disease, with hll its characters unchanged, to persons 
drinking it unboiled. , 

The marketable value of the carcases is also taken intS 

• • 

account, 'I'lie flesh of an animal actually suffering from 
cattle plague would be repnlsive to sight and smell, and it 
would be hazardous to expose for sale any part of the ribs 
and chest in pleuro-pneumonia, however skilfully dressed ; 
whereas in foot and mouth disease the liead and hoofs only, 
together with the lungs, all coming under the desigaation^of 

“offal,” need be sacrificed•»and the carcasesof such as had 

♦ 

been merely exposed to infection, but in whom the disease, 
even cattle plague itself, was already incubating, might be 
bought and sold in the meat market without arousing the 
smallest suspicion, though such meat could not bnt*be mgre 
or less unwholesome. ^ • 

Every part of the carcase of an animal dying of or killed 
while suffering from cattle plague or anthrax should bq 
bdried or .destroyed. Indeed,*such is the vitality of the 
•bacilli of anthrax that the blood spilled on th^ ground, and 
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^ven the earth casts discharged on the surface by wbiras^ 
that .have fed on the buried carcase, will comnlunicatS the 
disease to others grazing on the. spot. Such,carcases should . 
be buried as deep as possible, on land not pastured, with the 
hide uninjured, smotbered in qu^ck lime, and drencbed»with 
carbolic acid. The communicability of .anthrax to man by 
any abrasion of the skin must‘also be boiaie in mind in 
handling the anim.als or*r.lieir carcases. ^ 

In the case of ])leuro-pneiimonia .and of foot and month 
disease, the condemning authority reserves the righfrof de¬ 
posing of so much of the carcase as it safely can in the way 
it thinks best. No objection exists to the utilis.ation of \he 
hide, hoofs, and bones, oi- tJic fat for boiling down into tallw'. 
or soap, and the flesh for conversion into chemical manures, 
though th.at of .animals suspected or posed only to infection 
might well be used after boiling for the food of hounds. 

Diseases of Animals jlkct, 1694 

Ahtmct (if ScJecied CI(i’HKrii--]Snnii tlume afcdimj the 
* ■ Ikiirii Farm. ^ , 

Sec. 4. (J) ^Ivery person suspecting that he lias a dis¬ 
eased animal shall (a) isolate it, and (li) inform a police 
constable, who (2) shall rejiort to such person as the Board 
of Agriculture may direct. 

Sec. 6. A Sanitary Ins})ector, learning the existence of 
caktle plague in a place at any time within ten days, shall 
fovth\vith (i) m’ake and sign a declaration thereof, (2) serve 
a notice of th.e same on the occupier of the premises, and 
(3) subject to the determination of the Board of Agriculture 
declare the same to,be .an infected place. Also (4) unlesshe 
deem it iViexpedient, on all occupiers of property within one 
mile, (5) declaring such io be an infected area. (6) He 
shall forthwith inform the Board of Agriculture, sending 
aopies.fff his declaration and^notices, and (7) the Board shall 
after local inquiry (8) confirm or (9) amend or ’annul the 
declaration. 
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^ S®C. 6. Tlio* Board may on sullicient information anj^ 
inquiry deoftire any pkce to be an irifocted place or area; and 
, may alter the*lnnits, or declare it free. 

Sec. 8. On learifiiy; of the e.\istence of plenro-pneumonia 
within 56 da3-s, or of foot ajid month disease within 10,^the 
Sanitary Inspector of the Bocal Authority shall (i) forthwith 
make and sign a declaration thereof, {2) serving notice on 
^the occupier of the premises which ^3) shall, subject to the 
determination of the Tjocal Autjiority, be, deemed an infected, 
])kce. *(4) flu shall forthwith inform the Local Authority, 
sending copies of the declaration and notice. (5) The Local 
Auflicrity shall then, with the advice of their Veterinary 
J«ispecto» [or any legall}' (|ualifi(fti veterinary surgeon, (>., 
M. Iv.C.V.S., I anl ^ afte r incjuiry either (C) contirnf his 
declaration, including iTNiey thidjc lit any adjacent land or 
premises within their district, and (7), with the consent of 
the resiiective authorities, in those of others also, or (8) 
may declare which places have become tree. (qjJThe Local 
Authority shall forthwith report *o the Boqrd of Agriculture 
tk declaration of their Sanitary Inspector and their action 
thereon, (a) what places or areas have been declared infected, 
and, ('/) if there, be any markets therein, whether they should 
or should not be prohibited by Order in Council. (10) This 
section shall have like elt'ect when the animals are not in the 
posBes.sion or control of the owner. 

(li) Not less than 56 days after the declaration of’pleuat)- 
pneumonia, and not 1 l.ss Mian r.i nor more* than 28, days 
after that of foot and mouth disease, the Local Authority may, 
with th(! consent of the \ktcrinafy Inspector, declare the 
plaee tree. . 

[The meaning of this is that, always supposing th^ disease 
to have ceased, no new cases having ajipeared within the 
periods named, the withdrawal of the embargo on the place 
muist not be entertained within ^6 days of the last nsiifica-* 
tion of pleflro-pneumonia or 14 of that of foot and month 
disease ; but that while this may be indefinitely deferred in 
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the case of pleuro-pneumonia, its expediency viilst be^Sm-/ 
sidei^d in that of foot and month disei^se when, a month has 
elapsed. I • • * 

Sec. 11. I’rohibits the movement o^ chttle into, out of, or 
within an infected place or areajt * 

Sec. 13. Owners of infected animals may post notices 
excluding strangers, i.r., “ persons not having by law right 
of entry,” from their promises. 

Thr Fiilhii'iinj iSecticms regulalc the Sluvijl^ter amJ 
GiimjiciiMtign. 

Sec. 7. The Hoard of Agriculture (l) shall cause to* be 
slaughtered (//) all animats affected with cattle pkgne, rr- 
(b) stioh as have been exposed to infection ^and (c) any such 
also as are suspected or ha\fe been ii^an infected area ttough 
not in an infected place, (3) paying as compensation half the 
original value of the affected, and th<i full value of the sus¬ 
pected, sugh ])ayments, however, not to exceed the sums of . 
£20 and ;f40 resnectively Sor each animal. 

Sec. 14. (i) The Board s/iaU cause all animals affect #4 
with pleuro-pneijmonia to be slaughtered, and (2) viay also 
(0) suspected animals, and (i) those that have been exposed 
to infection, (3) giving us compensation for (rt) the affected 
three-quarters of their previous value, and (h) the full value 
of the others; the-payments not to exceed ,^30 and ;f40 
re»pectitely. (4) The owner may require of the Board the 
slaughter of animals exposed to infection within twenty-one 
days. 

Sec. 16. (i) The BoaW may cause the slaughter of 
animals (a) affecte(^ with or ( 1 ) exposed to foot and month 
disease, (*2) compensating the owners to their full value before 
illness or slaughter. * « 

Secs. 18 and 19. The Board may extend the provisions of 
this S’® regards slaughfjpr and compensation to other 
diseases and to other animals than those mentiohed in tte 
Schedules. 
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^ Sw. 20 . (ij The Board may on paying compensation 
remote any Animal liable to be slaughtered, for the puspoife 
.of treatment. i»r observaticku. [This is to enable their 
scientific officials to carry out investigations and experiments 
on tlie nature, treatment ^r prevention of the diseases, 
especially in respect of theii' bacteriology and of prevenlive 
inoculations.] (2j The cardases of all animals slaughtered 
hy order of the Board or of the Locaf Authority shall become 
the property of the respective^ authorities, and be buried, 
cit*troy#d, or disposed of by them in such manner as they 
shall think fit; (3) but any excess of the proceeds over 
the* sum paid for coiripensation'shall be returned to the 
ruKner. 1^5) In the case of insured animals, insurers may 
deduct amount ol ^omp enaation. (7) Compensation may be 
refused wholly or 111 [ISst if the^ owner have violated any 
provision of the Act. 

Sec. 22 . The Boa;j^ of Agriculture may make orders on 
any and every matter bearing on the e.xeciition and intentions 
of the Act. , 

. ^ec. 67 . The mniapruhandi (i) of ignorance of the exfs* 
tence of disea.sed animals in liis possession,^r (?) of having 
properly cleansed and disinfected the premises, or (3) of 
the non-commission of any offence or neglect rests with the 
accused, who (4) may demand to be examined and may give 
evidence on his own behalf, and (5) a part not exceeding 
half of the fine may at the discretion of the Court bs paid^to 
the informer or prosecutor* • ^ 

Dairies, Cow-sheds, and Mijk Shops Order, 1886. 

The Diseases of Animals Act, like the previous Contagions 
Diseases (Animals) Acts, which it consolidated andwepealpd, 
both in the sections of which abstr^ts have been given above, 
and in those regulating the importation of foreign cattle, is 
aimed at preventing the introduction from abroad ^and 0/ 
repressing* the first outbreaks at home of certain liighly 
infections diseases, which, if they once got th^ upper hand 
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^nd assumed the proportions of ejuzootics, 'would invoH» an^ 
eficignous mortality of cattle and ruinous peciiliiary loss to 
the country generally; and lastjy, at afl tin)«s at the preven-, 
tion of snfl'ering by animals in course of iransil, by rail, &c. 

Its provisions are capable of ,unlimited extension, though 
as yet dealing specifically with cattle plague, jjleuro- 
j)neuraonia, and foot and mouth disease only, so far as the 
cow-keeper is concerned', and with swine fever. 

The definitions of “animals” and of “disease” may be 
extended at the discretion of the Hoard of Agricultfire, Iwt 
thei'o seems no dis])osition on their part to include any 
disease, however dangerous to the health of the commmbty, 
that does not immediateljt affect the pecuniary intirrests .of 
the owner; and although the contagiousnecs of tuberculosis 
among cows, and the infectivity of Vn-irTnilk to infants, have 
been amply demonstrated, all attem])ts to have tuberculosis 
added to the Schedule have as yet been unavailiiur. 

A magistrate may under the Public Health'Acts, if satisfied 
by the evidence of the Me,dical Officer of Health that the 
carcase of a tuberculous animal is unfit for human fo(^(i,<. 
order its destruction, but so long as a tuberculous cow’is 
capable of yielding milk, though the implication of the 
udders may be palpable, and the bacilli in the milk 
demonstrable, the law takes no cognisance, and only moral 
.suasion can be brought to bear. 

'[’he Hjairy, flow-sheds, and Milkshops Order of 1885 is an 
improvement on those that preceded it, but is marked by one 
defect which destroys all its value .as regards the general 
hygiene and sanitary conditions of the dairy farm or the 
urban cow-shed, since it leaves to the local authority the 
determination of what constitutes pivprr ventilation, cubic 
space, cleansing, &c., witliout even compelling them to fix 
any minimum or standard, with the result that so long as. 
spch premises do not, from their position, &c., constitute a 
nuisance and ground of complaint by the occupiers of 
neighbouring houses, nothing is done. 
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Ahdrmi of Chimes of Dairies, Coio-sitctls, and 
itilwjis Order, 1885. 

(The Order extends to Kiigland and Wales only.) 

S«c. 6. Cow-kee])crs ajid dairymen to be registered by 
the local authority, except such as make butter or cheese 
only and do not sell milk; and persons selling to their 
^neighbours small (juantities of milk^'rom their own cows, not 
kept for trade. Such regist^’ation does not authorise the 
occupation ot any particular prernise.s. 

Sec. 7. No person may begin‘to occupy as a dairy or 
cow-shed any buildings not so used prior to this Order, unless 
, be prov'do to the satisfaction of the Local Authority for the 
lighting, ventilat«pn, air space, clean.sing, drainage, and water 
8 nj)ply; nor without giving Ope month's notice of his 
intention. 

Sec. 8. No person shall occupy as a dairy or cow-shed 
any building, whether so used previously to this Order or 
not, if and so long as the said (;onditions^“ are not such as 
, ajo necessary and proper for (i) the health of the catfle, 
(2) the cleanliness of the vessels, and (3),the protection of 
the milk from infection or contamination.’' 

^ Sec. 9. No person suilering from any dangerous infectious 
disease [as defined by the Public Health and Infectious 
Diseases Notilication and i'revention Acts[|, or having recently 
been in contact with any person so suffering [this should 
include proximity or assreiation], shall milk cows, Jiandle 
vessels, or take any part in the “ production,,distribution or 
storage ” of milk until all dangerkif infection is past. 

.Sec. 10. No water-closet, earth-closet, privy, cesspit or 
urinal shall be allowed, after one month’s notice ffrom the 
Local Authority, to be in direi^. cotftmunication with or 
ventilate into any dairy or milk store. * 

Sec. 11. No dairy or milk shop shall be used as a sl^eping^ 
room, or for any purpose incompatible with the purity of the 
•milk. 
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Sec. 12. No swine shall he kept in any cOw-shed . j 

i 5 ®C. 13. The Local Authority /««//* from tirr.e to time 
make regulations for (u) in.specti,on of cows; ij>} prescribing 
and regulating the sanitary arrangements of dairies and 
cow-sheds ; (r) securing the cieaijliness of milk shops, ^c.; 
and {( 1 ) ])rec!iutions against infection. 

Sec. 14. Such regulations shall be advertised in the local 
newspapers, a copy having been one month previously sub¬ 
mitted to the Local Government Hoard for approval. 

Sec. 16. Milk from a cow suffering from, disease [as 
defined by the Diseases lof Animals Act, which does not 
include tuberculosis] may not be mixed with other milk,-or 
sold for use for human foodiin any way, nor may it bg given., 
without having been previously boiled, to swine or other 
animals. 1 ,j 

Sec. 17. Nothing in this Order shall be deemed to inter¬ 
fere with the regulations for cattle-sheds in the liiirgh (Scot¬ 
land) Act [or Acts superseding the same]. 

illmri/, VoH’-.tJcds, and Milk ISIi()j>s Aiiiendin() Order, 1886. 

Art. 3 . Imposes for violation of the Order of 1885 a fine 
of £i, with a daily penalty of £2, either of which may be 
reduced by the Court; substitutes Local Government Board 
for Privy Council, and defines Local Authorities. 

Contagious Diseases (Animals) Act, 1878. 

Sec. 34. [Not repealed by the Diseases of Animals Act, 
1894.]^ The i’rivy Council [now the Board of Agriculture] 
may make, subject to th^ provisions of the [Diseases of 
Animals] Act, general or special Orders for all the purposes 
specified ip the Ordet of 1885. 

Jjeaiderala. —The 13th section of the Order of 1885, 
and ,the 34th of tlte Contagious Diseases (Animals) Act 

* This of “may” when it should bo ‘’shall” h the weak point in 
much of^Sur Public Health legislatio.; ; local option in mutters which niu»t 
everywhere be fw the good of the juiblic is simply sjuictionjng inaction 
I where action is nuVt urgjciitly called for. ’ 
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J §78, contain* great potentialities for usefulness were they 
nut rend'ued futile by their optional character. Thg «l^ct- 
tnent of b\A|aws ?ind regulations under Section 13 of the 
Order or by th% Board of Agriculture, as the successor to 
thg powers of the I’rivy^Council under the 34th section of 
the Act of 1878, should be compulsory, as is that of by* 
laws for municipal sanitation under Section 16 of the Public. 
Health (Loudon) Act, and the«iocal authoritie.s for the 
purpose should be the County Councils and those of county 
.boroughs gnly, to the exclu.sion of the smaller urban and 
Uural District Councils. Createa uniformity would be thus 
ensured, unless the regulations were drawn up by the Board 
of Agriculture for the whole .country; and in either case 
these greater, authorities would be able, and should be 
required, to retain the services «f a highly qualified veterinary 
oflicer, assisted by one, or, in the case of County Councils, 
se.eral inspectors. This is already the case in Italy, where 
the provincial councils, corresponding to our County Councils, 
appoint a vef.erinary oflicer co-ordinate with the provincial 
^medical oflicer of health, whose duties extend to the silper- 
vislon of the health and sanitary conditions of all cattle and 
domestic animals, as those of the medical oflicer do to the 
health of the population. 



CHAPTER. VI 

THE BLIMINATibN OF TUBERCULOSIS 

Many years ago Koch, who had already dissovered the* 
bacillus of tuberculosis, confceived the idea that, as in the case 
of some other diseases the phenomena of which were caused 
by poisons secreted by babteria, antagonistic principles., 
could b‘e obtained from extracts of their bo^fes, it might be 
possible to do the same with t'nose of <’,uberculosis. He tlins 
prepared more than one such substance which, injected into 
men or animals suffering from tuberculosys, set up a febrile re¬ 
action, while they produced no effect whatever in individuals 
fr^.from the .diso-se. His. hopes of thus obtaining a 
curative agent proved illusory, as might have been expected,, 
when one reflected that tuberculosis is a disease which 
exhibits no constant tendency to a spontaneous termination 
within a definite period, but, if not arrested, proceeds, as a 
rule, in an uninterrupted course to a fatal conclusion. But 
while tuberculin has failed as a preventive or curative agent, 
its vblue ah a means of diagnosis has been fully established, 
and hasiled to the discovery of an wialogous body, mallein, 
which is equally, valuable for the detection of glanders, even 
before any symptoms of the disease can be recognised. 

Though the cow, nq,turally, is very undemonstrative, show^ 
ing no signs of suffering or ill-health, even when in advanced 
stages of chronic disease, an injection of tuberculin sets up 
in an animal in all but the very earliest stage of tuberculosis, 
and in w^iom no symptoms wjiatever are to be detected, a 
febrile disturbance, lasting several days, and exhibiting a 
.temperature curve quite characteristic to the eye of the 
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stained observer, while in an animal entirely free froni^ny 
tface ol’ (|je disease no reaction follows even la^e and 
repeated injections. • 

I’rofessor Bad^, of (lopenhagen, has applied this procedure, 
Ccflried out systematically, to the elimination of tuberculous 
animals from a herd. His method is to inject the w'hole of 
the coivs, and to sejiarate those that react fi-om the others. 
This separation must be complete, the animals being housed 
as far as possible from oue another, and with different 
attendants^ the sheds devoted to the he.althy cows having 
been thoroughly cleansed and disinfected. 

Those that have reacted are then fattened for the butcher, 

■ though they may, it showing no other evidence of the disease, 
be allowed to i.alve once, provided the calf, which is'always, 
except iu very rare insitances cd' advanced maternal disease, 
born healthy, be removed immediately, and before it has 
been suckled by its mother, to the establishment of sound 
cattle. These and the calves are injected at intervals of six 
months, and any that react f»om havingjjutai by any mej,ns 
•infected subsequently, or iu whom on the previous occasion 
the disease was in so early a stage as to cause no reaction, 
are removed and fattened, as were the others. All newly- 
purchased animals are tested and sent to one or other of the 
establishments, according as thej^ react or not, and the 
operation is repe.ated on them six months later if the first 
result was negative. In the course of eighteen mofiths o?two 
years, if the separation 6f the herds have been complete, no 
more cases of reaction will be met with, and the affected 
animals will have all been disposed of. If the treatment has 
been conscientiously carried out the herd will be, and will 
remain, free from the disease, provided only any additions 
thereto by purchase be kept apart untif they have been twice 
tested, viz., on arrival, and at the expiration of three to six 
^months. This course has beqp adopted by many tfyners'of 
dairy farlns in Denmark and elsewhere, as well as by a few 
in this country. 
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a certificate of absolute freedom from tuberculofiS 
granted by the Board of Agriculture sliojdd coijstitute a re¬ 
commendation of the highest commercial value'; hnd private 
individuals who often keep Jersey cows by preference ought 
certaiuly to avail themselves of tht opportunity of once'for 
all eliminating tuberculosis from their stock, since these are 
the most susceptible of all to this disease, the great majority 
being attacked sooner or later. 

No pains should be spared on. the disinfection of the sheds, 
mangers, &c., set apart for the tested animals, and no'new-' 
comer should be admitted until she has shown herself 
refractory to the first inoculation. The newly-purchasecl 
cow must be kept in sight iti (piarantine meanwhile, but on 
no acebnut associated with the tuberculou'fe cows, if any 
remain, since, until the contrary Lb proved, she may be 
assumed to be free from disease. 

The importance of disinfection rests o<i the fact that by far 
the most frequent means by which healthy cow's become 
infected is thro"^' -the bespattering of the walls, troughs 
and fodder with the nasal discharge and expectoration of • 
those already tubeiculons. No cow suffering from a cough 
should be allowed to associate with others, still less should 
they ever occupy a stall or standing after her. 



CHAPTER VII 

INSPECTION AND tiONTROL OF 
COW-fiHEDS 

'Cue control of milk adultei’ation/at any rate in the larger 
towns, by the systematic seizure of samples for analysis, is on 
t,he whole fairly effective; the la-w being fully adequate for 
tliq jjurpose in Wew, if only the seizures were more frequent 
in those quarters in which difption and sophistication are 
most likely to bo joractised, that the, chatices of escape might 
be lessened ; and if the fines imposed were such as not 
merely to reduce the, illicit gains, which is the most they 
usually achieve, but to transforpi a lucrative business into a 
»uinous one. 

Thus, for iustance, a retailer who ha(i been selling 300 
(juarts of milk at 4d. a quart, tiirniug over ^'5 daily, and 
making a profit of say I, would, by substituting 15 quarts 
of water for as many of milk, equal to five per cent, dilution, 
the water costing him nothing, add 5.5. daily to his profits, in 
place of the is. that he would have made on the *ipers(»ded 
15 quarts of milk, by a fraid which, if the milk happeiipd to be 
originally of high quality, the analyst mighti find it difficult 
to prove to the satisfaction of an uftscientilic magistrate. If this 
practice had been carried on for eight oj nine mouths without 
detection he would have netted a clear profit of ;^5t); and the 
absurdity of imposing a fine of Sps., ot^ what is more likely 
20s., “ taking into consideration the small percentage of 
added water, and the fact of ijs being a first offence (rather 
a first conviction), is evident. Such trivial penalties can 
exert no deterrent influence over men whose dealings are 
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mainly with the unthinking and migratoi'y poor, or tv,’th 

hawkers. But after all the analyst caa decide oi. 
the questions of dilution and,^adulteration,^^Qnly; he can 
form no opinion as to the sanitary i conditions of the 
cow-sheds, the health of the animals, and the fact o/; the 
risk of the milk being a vehicle of infection with human 
diseases. 

Nor can the ordinary ^ ianitary Inspector, whose technical 
education, if he have had any, has been at best that of a 
plumber or general builder, form a sound judgment 'on tlv? 
sanitary conditions of a dairy farm. Such antecedents indeed 
supply a good basis on which to begin a study of hoAse 
sanitation, drainage and sewerage, but insufficient iij them¬ 
selves, for one whose duty is the, observationeof conditions of 
health and disease, though it would,;iot be impracticable for 
the County Councils to obtain the services of intelligent 
young men of that class who migh|^ by S))ecial training 
acquire real aptitude for the work. ‘ 

What, however, is really^wanted is that, following the 
exdmple of the Boards of Health of the “ provinces ” qf , 
Italy, which closely correspond with our administrative 
counties in their area, population, and local government, our 
County Councils should appoint a Veterinary Officer, co¬ 
ordinate with the County Medical Officer of Health, whose 
duty it would be to control the sanitaiy conditions under 
whjfh all .kinds of animals are kept; to note the occurrence 
and to direct the-measures taken fjr preventing the spread 
of contagions diseases among them, and generally to exercise 
in respect of cattle and domestic animals the like functions 
that the Medical Officer of Health does in respect of the 
hnman population. 

At present, howevei:, the pounty Councils have the power 
to issne regulations as to the construction and arrangements 
of,oow-sj|ieds, the cnbic space to be allowed for each animal, ' 
to inqufre as to the prevalence of tuberculosis, and other¬ 
wise to contrffi the sanitary conditions of dairy farms. 
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tU(*igh, except ih a few of the southern counties of Scotland 
^liese powew have been almost wholly in abeyance. * ^ 
Some townj'ljavo local Acts, as Croydon, where by an Act 
of 1900 the authority is empowered to impose penalties on 
any person selling milk froiji a cow with tuberculous udders, 
keeping such cow along with others, or failing to give notice 
when any cow in his possession is proved or suspected to be 
thus atlected ; to take samples of ftilk for exaniiuation ; to 
insj)ect cows within or without the borough, and under 
ci*i'tain*circui*istances to prohibit ijarticular dairymen from 
supplying milk within the borougii. Article 15 of the 
Dairies, Cow-sheds, and Milk Shops Order, 1885, provides 
that thc^nilk from “ diseased ” cosv’s shall not be mixed with 


other milk used f»r human consumption, or, unless boiled, for 
the, food of swine or oth^' animuls, but limits the defiuition 
of disease to cattle plague, pleuro-pneumonia, foot and mouth 
disease, and “such of the iuhler as shall be certified 

by' a veterinary surgeon to be tubercular.” 'I'his last jiro- 
vision, added by the Amending, Order o^822^_is unsatis¬ 
factory, for there can be no doubt that milk containing pus 
and teeming with the bacteria of sujipuratign, cr with those 
proceeding from vesicular diseases of the udder, is unlit for 
the food of man, and that its sale should be prohibited 
equally with that of cow.s suffering from tubercle of the 
udder, nor does it provide ior the compujsory notification of 
every case of disease of the udder in milch cows^so th^t 
actual tubercular disease m#y escape detection by the simple 
device of professed ignorance of its nature on the part of the 
oowkeeper, and his consequent neglect to seek the opinion of 
a vpterinary surgeon. 

If all cows were subject to periodical inspection by,a 
veterinary surgeon, aj)pointed or permailently I'etained by 
the County Council or the Local Authorities, and these 
bodies respectively were granted concurrent powers^ there, 
w(fnld be no occasion for the invidious intrusion of one Local 
Authority into the district of another, which is Aiecessary for 
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Iheir own protection, when one only, as in the caC* 
CToj’don, has any such powers. Practically thfe prevalence 
of tnboi'Ciilosis is directly as the time passed by the cows 
“ indoors,” and thus in the case of the*more tender breeds, 
especially the Jerseys, which mijst be housed through a great 
part of the year, and in town dairy farms, where the same 
confined existence is necessitated by circumstances, tubercu¬ 
losis (tan be eradicated*frotn a herd by nothing short of J 
strict carrying out of Prof, liang's method. But among the 
hardier kinds, Shorthorns, Ayr.shires, Kerrys, <fcc,, tliS prompt 
removal of individual 01)vvs showing “clinical” evidence of 
dise.ase will mostly be sutlicient, jirovided that, along Vith 
good feeding and cleanliness, and the simple contrivance in 
connection with the feeding-ti'oughs described on ])p. 33 and 
34, they are accustomed, far as possible, to an open-air life. 
With closed sheds or cow-houses the (piestion of cubic space 
assumes a high degree of iaiporttyice; but cubic space, 
however ainple, is of no avail without adecjnate provision for 
ventilation. All., however, that the hardier breeds really 
'need, if well fed, is shelter from rain, snow and cold winds, 
which is fully p^vided by open sheds, that is sheds open on 
one side throughout their whole length, clean, dry, and well 
drained, and protected from cold winds by another line of 
sheds or otlier buildings parallel with but at some distance 
from the 0])en side, as is the case in a rectangular yard. 

,Witl»regard to the spread of human disease through the 
agemjy of milk as a vehicle, the existing law would be fairly 
effective if oply it were amended in a few directions. Now 
that the Infectious Diseises (Notification) Act is no longer 
optional, the occurrence of cases of scarlatina, diphtheria, or 
tjiphoidffever among persons connected with a farm or dairy, 
or among those Assuming the milk sent out therefrom, 
is Everywhere brought under the cognisance of the Local 
•Authcp-ities; and the Infectious Piseases (Prevention) Act, the 
provisions of which are incorporated into the London Pub*lic 
, Health Act, tvould be sufficient for the purpose of preventing 
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tl^ir^ftrther spread, were they not to a great extent stultified . 
by\onfliticiisf the perjerse ingenuity of which is nothi«^ 
less than astoumfing. • 

The clause in question (sec. 4 of the Infections Diseases 
(I’reveiftion) Act and .sec. 71 ^f tlie I'uhlic Health (London) 
Act), stripped of superfluous verbiage, is that if the Medical 
Officer of Ilealih finds that’any person in, li.in dinfrid is 
suffering from dangerous infectious disease attributable to 
milk from a dairy in or out of /y.s didrict, or that the milk 
frofli om* diurj»'/.s /i/.-r/// /« ma.sc such disea.se to persons in 
Ms didrict, he shall obtain an order’from a justice of the 
peac(*in f,he district where the dairy is situate to inspect it, 
mid,jf ac(A)inpanied by a legally quitlified vetei’inary surgeon, 
to ins])ect the aninfels, and if satisfied that the consumption 
of milk therefrom is the ca«se of sljch disease, he shall report 
to the Sanitary Authority, a])pending the report of the 
veterinary surgeon ; uiidithe Sanitary Authority ?)!»//serve on 
the keeper of the dairy notice to appear before them, within 
not less than twenty-four hours, t*) show ciyjj^g^j^an order 
skofild not be made on him not to supply milk wri'HlN THE 
Dl.sTUicT until fhe order is withdrawn. The i^mainder of the 
sectioii is concerned with details of legal ])rocednre, &c. 

Two grave defects in this clause are (1) that the Medical 
Officer of Health must, after inspecting the dairy, prove that 
disease has been actually caused by the milk sent out, thus 
neglecting the pm’CTf /oM of disease, recognised in tiie new 
phrase, “ injurious or daugemim to health,” and in the fijle of 
the Act itself, so that he cannot close a dairy though cases 
of scarlatina or diphtheria were foiflid on the premises, until 
the* disease has already extended to tjjo customers, and 
probably an epidemic has been set up. It is in London on^y 
that by sec. 69 of the Public Health rVA of 1891 a person 
knowing himself to be suffering frojn a dangerBus 
infectious disease ” can be precljjded from milking caws, or. 
handling itfSlk or other food ; and 
(2) that the, sale of the condemned milk is perin'Iited anywhere 
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e.rccpiin the particular district. Milk conclusively slfown^to 
^i#,ve spread disease in one district^may and* will hte f eely 
sold in another, and will in most cases be j^ent to London., 

The first defect is probably an inad\A'rtence, and tfie words 
“ likely to be caused ” raigh(i be read in from a (previous 
sentence, but the second is incapable of extenuation. The 
words “ w'ithin the district” should be omitted, being a good 
illustration of the niutn misunderstood maxim of the Rom^n 
law, that “ the exception proves the rule ” ; the prohibition 
of the sale -iri.thin the district clearly implying per^issicAi of 
its sale out of the same. What could be more futile and 
absurd than to forbid the sale of infected milk whefe the 
circumstances are well known, and it would prolmbly 
easy matter to persuade every one to take the precaution of 
boiling all milk, and to nf.rmit. iti# sale in places where entire 
ignorance of its place of origin exists, and hence no 
suspicion will be entertained of the^langer. 

There is always at the railway termini in London, and 
]irobably at those in the grpat provincial cities as Birmingham, 
Manchester and Liverpool, a ijuantity of what is know* as 
“ accommodatiijn milk,” that is, milk not consigned to 
regular contractors, but sent up in the expectation of its 
being taken by casual customers. The larger vendors have 
recourse to this to meet any unexpected deficiency or 
unusual demand, jind maiw of the smaller retailers depend 
%)lely »n it for their supply, buying their daily quantity in 
the ppen market. How much#of “accommodation milk” 
consists of nylk condemned in its place of origin, and as a 
result how many local oiftbreaks of infections disease in the 
poorer parts of the metropolis, the cause of which baffles 
iijquiry,* might be traced to these sales if the source of the 
milk were known,'ft is iq>possible to estimate. 

The Public Health (Scotland) Act, 1897, Sec. 58, is much 
jnore explicit than the corresponding section of the London 
Act ^seo. 69) as to infecteJ persons, or persons'residing'in 
injected hotisHs, milking cows or handling food. *" 
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empowei^ the Medical Officer of Health to inspect 
da\ es^t and the Local Authority to prohibit tie' 

sale of milk tha* ig likeTy to be,a vehicle of disease, ahsulutdy 
(subject, however, to appeal to the Sheriff), and not, as in the 
English«Acts, only when dise^ise has Ijeen already spread, 
and then within the district only. 

Sec. 61 enables the Local A^lthority to require production 
of lists of customers of a suspected dt^y. 

V^hen outbreaks of scarlatina^ or dijilitheria have been 
provted to*fiave Ijeen connected with a particular milk-su])ply, 
it has always been found that persons, either themselves 
sufferfJig from the disease or in attendance on or contact 
wjtb others so suffering, have been engaged in milking cows 
or handling the miU: in tlie dairy or the sho)i. But when 
tvphoid*fever has been no hJJ^s conclusively traced to a milk- 
supply the link lias been very rarely so directly personal, the 
source or means of infect^n of the milk having neen the use 
of water contaminated with the evacuations of a typhoid 
))atient, for diluting the milk, or in the washing of t he ch urns 
and other vessels. 

In large dairies employing steam power for other pur¬ 
poses, ihe cleansing of all utensils is effected by means of 
steam ; in others and in well-conducted farm dairies boiling 
water from a copper is used ; but too often even this pre¬ 
caution is neglected, and cold water from the nearest pump, 
or it may be stream or pond, is considered good enough for, 
the purpose. • ' , 

The frequent juxtaposition or close proximity of the 
cesspit and the well, the former per'rtons and draining into 
the ground water into which the latter is sunk, renders the 
contamination of the. sup])ly inevitable when the evacwations^ 
of a typhoid patient are emptied .into *#116 cesspit. An 
inspection of the water-supply of all dairy farms should be 
ma'de by the local authority, and whenever this is found to 
be exposed ts the risk of pollution another should be found, 
ofthe source of possible pollution removed by the Substitution 
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sf earth closets for the old-fashioned "privy. Tha6| prp- 
ai^itions for securing the purity of the water-s».pply oofa lms, 
whether for the use of the rgfrigerator oi;for cleansing the 
churns and jiails, are insisted on by the medical officers or 
inspectors in the euiploymenj of all or most of tlje great 
dairy companies ; but on those farms which are under no 
such control, and the milk frofn which is distributed directly 
in the neighbourhoodf sent to small retailers, or sold in the 
open market, the sanitarj' conditions are often most un* 
satisfactory in every respect, and will contiiyie to be so »ntil 
the local authorities o*vak'e to a sense of tlieir responsibility, 
and avail themselves of their powers to enforce by-l#ws on 
these matters. • • , . 

Jhriy ini/Jt .—If milk be gently poiwed from a Vessel, 
especially one of white joorcelayi in which it has stood for 
an hour or so, a black gritty sediment will mostly be found. 
Some of this consists of coal anti,other niincral dust, that 
has found its way into the churns in cdurse cf transit by 
rail and road, and is con.seqnently inert and so to say clean ; 
’ ’but much of it can be shown by the microscojje tp ,be 
simply cow dung, which has been literally washed in the 
process of milking from the flanks and udders of the cows, 
and the hands of the milkers, .and has pas.sed through the 
meshes of the coar.se muslin through which the milk is 
strained, and which is intended only to intercept hairs, 
(insect* and the like. Apart from its intrinsically disgusting 
character, it k the chief, if notjthe sole vehicle for the intro¬ 
duction of ^the Barillna coli, wliich is the main agent in 
the souring and putrefective changes that set in with a 
rapidity and intensity proportional to the want of cleanliness 
]n the* milking operations. This putrescent souring is a 
totally different iVoocess, from the natural souring produced 
Ijy the lactic acid ferment that occurs at a later period, and 
is se^n in the souring of cream, and the preparation of creftm 
chelses and the Germa^ “saner Milch” foe which'the 
cleanest mtlk only can be used ; it, on the contrary, is tfte 
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^usj,of “(•.iirniu^” within twenty-four hours, and of the 
co^ukition tjiat takes place in some milks when boiled wbil^ 
still apparently.l'resh. * 

The fmeal mattera may be removed by the use of finer 

musliii-or linen strainers, and even without such treatment 

• ^ # 

they will, sinking to the bottom of the vessel, leave the bulk 
of the milk entirely free fronrvisible dirt; but neither strain¬ 
ing nor subsidence can have any eUPct on the number of 
bacilli which are diffused throujrhout the whole mass of the 
liiUjid ; !ltid thj jmtrescence. and the formation of bacterial 
products will proceed e([ually with .or without the gross 
mattir in which the bacilli were contained. Such milk is 
always ippre or less unwholesome^ and may to infants be 
actiuSly and acti\4ely poisonous, giving rise to vomiting, 
diarrhea, and grave gastro-intestinal disturbances. 



CHAPTER VllI 

THE PHYSIOLOGY OF MILK 

• 

Thk constituents of milk, the fats and suga*’ ec|U!tlly Wth 
tlie proteids, are all foiliied from the protoplasmic contents 
of the cells of theejhthelium lining the ultimate raniiliciftions 
of the ducts of the nutmniarv gland, through dhe vital 
activity of the cell itself. This is a matter of the utmost 
practical, as well as scientific, imiiortance, in its bearing on 
the question of food, since it would naturally be assumed 
that a diet rich in fat would tend to»increasf the |jroportion 
of this the most variable of the constituents of milk, whereas 
the reverseJs^^^j^case. , 

The only living matter, protoplasm, “ the physical basif ef 
life,” as Prof. P^ixley described it, is a vitalised proteid, and 
needs proteids for its pabulum in the animal body, but in the 
plant it is capable of maintaining and constructing itself 
out of its ultimate and inorganic materials. 

Ail fata, ingested as food, and taken up by the lacteal 
■•essels^f the intestine, are broken up, burnt as fuel in the 
syst^n, and set utilised in the production of energy and heat. 
Any excess, above what can be absorbed passes away 
unchanged in the fiecsft, none being stored up in the 
organism. All th^ fat deposited in the tissues or excreted 
a« in mtlk is formed afresh in the body, and from albuminous 
matters as the rjJw malarial, together with urea as a by¬ 
product, and is not derived from the “ working up ” of the 
fats jeady to hand in the food. Since the oxidation, coui- 
bustion, or, as it is best called, the metabolism «f fatty dnd 
starchy, i.r.,* the non-nitrogenous, bodies is far easier all 
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^^imjiler than tlat of the nitrogenous proteids, they afford 
ti^ better f'ral, and are always utilised first, leaving so mncft 
pf the albumtiit; as is not re(juired for the re])air of the 
tissues to be storld up us fat. lint while metabolism 
generajly is sliniulated to greater activity by an excess of 
nitrogenous food-stull’s, it is retarded by an excess of non- 
nitrogenous, espi'cially fatty‘foods, whence it follows that an 
^xcessive ])roportion of these tenfls rather to lower the 
percentage of fat in the milk, the materials whence this is 
dofivcd being provided by the albuminoids, and the function 
of Hie fats and carbohydrates is, so &ir as possible, to spare 
these from waste by providing energy and heat. A cow 

.at grass, not to sjieak of animals the subjects of jihysiological 
exiierimeuts, yields in her milk considerably more fat than 
she takes in with her food The ‘sugar, too, is formed from 
the same proto])lasm and not from the carbohydrates 
absorbed with tjie foo'k since a carnivorous animal or a dog 
will give a milk containing the normal amount of sugar, 
though there may be absolutely- no caijiohydrr is in its 
foqil. ‘ 

The milk ot all mammalia consists of wat^ir lidding ten to 
fourteen par-ls per thousand of solids, salts and sugar in 
crystalloid, and albumen in colloid solution ; casein in a state 
that has been called ])sendo-soliition— i.e., in particles large 
enough to intercejit the rays of light, and to give a white 
opacity to the lliiid, and to be arrested by a fine filter 59 
Pasteur’s, but so small as to be uninfluenced by gravitation or 
attraction, and to remain nniformly diffused ; qjid fat in sus¬ 
pension, the globules from o.i to o.cfci mm. diameter, tending 
in \;irtm- of their lower specific gravity 0 9 tyi rise to the surface, 
though BO long as they are intact the snjrernatant 4 ayer pf 
cream contains a large admixture of thewvater and the solids 
in various states of solution. T'he proportions absolute Snd 
relative of these several constituents, especially those «f the. 
faf, vary, but within narrow limits, so that the composition 
W the milk is fairly constant for the specieS, the race or 

. H 
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breed and the individual ; this is strictly true of the (*a;eir 
dadi sugar, but less so of the fat, which is greatly influencjd 
by the food, the period of leotatiou, and the age of the 
animal. Casein is an albuminous body, but distinguished 
from the albumens strictly so-called by several chaiacters. 
Thus, although coagulated by acids and pepsin, it is not 
coagulated by heat, while the casein of one species of animal 
differs from that of otlfers in its physical characters, espe¬ 
cially the density of the curd. 

Ignoring those of the carnivora and I'odents, with whibh 
we are not concerned, iftilks fall under two or three types, 
viz., (i) the ruminants, (2) the human and asinine, and (3') the 
equine. The first is distinguished by the high percentage 
of ossein and the density of its coaguluni, the percentage 
of sugar being at the saraedime low ; and the second by the 
lower percentage of the casein, while that of the sugar is high, 
and the soft flocoulent consistence oTits curd. Human milk 
and that of asses, though practically identical in the 
percentaces of csein and, sugar, and in the character of 
tfie curd, differ in the amount of fat w’hicli in the former is 
nearly as great as it is in cow’s milk, but in the latter is very 
low. The milk of the mare presents a low percentage of 
casein and fat, while as regards sugar it is intermediate 
between the other types, except in the case of the. mares of 
the Steppe.s, whose pei'centage of sugar is lower than in any 
ciher variety, while that of the casein is nearly as high as 
it is ip the milk of the cow. The salts arc highest in the 
milk of rumipants, and lowest in that of the human female ; 
but for some unknown cause mare’s' milk possesses a laxative 
action on the bowels. Besides the ca.seiu all milks coutaki a 
certain l)ro])ortion^of an albumen almost identical with that 
in blood serum, and'like ft coagulated by heat. Gousiderable 
nu'certaiuty attaches to the exact amount of this albumen in 
•human milk, owing to the (Jifliculty of separating it from the 
very soft co'agnlum of the special form of casein; indeed, 
while the ma*iority of analysts give the percentages of casein 
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^an€*albnmen as i.o and 0.7, Hauser gives the inverse pro- 
^rtTons or0.77 and,i.59. * 

The following may, however, be accepted as averages from 
the best analyses : * 
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Salts. 

(’ow 

87.0 

.'i -3 • 0-4 
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0.7 
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« 7*5 
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4.0 

0.6 
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8() 0 
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0.7 
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I.. 0.7 
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0.2 
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Koiii^' 

907 

1.25 0.7^ 

I 17 

57 

0.37 

Vitit!!' . 

90.0 

«-9 

1.1 

6.7 

0-3 j 

Flt'iMhiimiiii' 

91.0 

2.0 

I.O 

5-6 

0.4 1 

Sfelaiid ■' 

91-43 

2 03 

1 K 

3-6 

0.22 1 


* Chf-iti. Zu!i<imi)i^n.\cf:vnfi (h’r .Xd/in/iiyn }{n<l (iciiuiismitipl. 

1879. 

^ Averajrc inixeMi iniJk <.f Stepjie inurt-s at liilernal. Health Kxhib. 
Lon(U>n, 1884. 

Taken on 'iH‘ ^'lel)pe^ at Sjcaniara. 

« 

• Some })ersons have claimed for goat’s milk a peculiar fitness 
for infant feeding, but on Viihal grounds «it is hard to say. 
The percentage of fat is greater, and that of sugar less, than 
in cow’s milk, removing it still farther in composition from 
that of the human female, while the casein presents the same 
hard indigestible coagiilum as does that-of the cow, and the 
milk presents in a marked degree the rank smell of the 
animal, rendering it repulsive to adults, at any rate in 
.Western countries. In the old days of Iffng voyages in 
sailing-vessels, when condensed milk was unknown, it was a 
frequent practice to carry milch goats fw the use of children 
returning from India; goats standing rcytgh weather better, 
and having less need for green fo«d than cows, and it b,ping 
much easier to keep their pens clean. The jiractice might 
sjill be adopted with advantage# in the case of infants w itt 
whom condensed milk was found not to agree.^ 

To give, as some writers have given, the composition of the 
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milk of the hippopotamus and the porpoise would be useless 
ahd .pedantic; but there are two milks, tjliose of the sheep aiod 
the buffalo, which, though never used in Europe, are in some 
Eastern countries almost the sole kinds Vo be obtained, and 
unfortunately with disastrous resjults in the artificial ftreding 
of infants, as in recent Indian famines, when over wide areas 
no cow's milk could be had, save by importing the animals 
from distant regions, none but buffaloes being used for milch, 
or draught purposes. Both tliese milks are remarkable for 
the high percentage of solids, especially of the»fat, and that 
of the ewe of albuminoids also. 



Watur. 

F. t. 

Sugar. 

('aseiii , 

Alb. , 

Halts. 

Slter*!) 

79-46 ' 

8 6 ? 

4.28 

5-28 ! 

1.45 

‘-97 

liulTiilo 

7X.63 ^ 

7.6^ 

1 

4.^2 

.154 1 

0.60 

0.90 


Buffalo’s milk is much used in India and in some parts of 
Africa, but it is from its indigestibility utterly unfit for 
infants. Sheep ’s, milk, thou,gh still drunk to some extent in 
Syria, is in Europe employed solely in the manufactures 
of the Roquefort find one or two other local kinds of cheese, 
for which its high percentages of casein and fat render it well 
adapted. 

The composition of milk depends mainly on the breed and 
the stock, that is op hereditary characters, but it varies also 
in»the in^iividual cow with her age and the period that has 
elapse^ since the birth of the calfi and is also influenced by 
the quantity apd quality of the food, the so-called seasonal 
and diurnal variations bein*^ when examined wholly explicable 
in this way: , 

^easotaal. — Novcmhm- to Jwimary, the milk is at its best, 
rich in fat and solids* otheit than fat. 

, February to April, the fat is less, though the other solids 
uemaimstationary. 

May to August, the fat remains low, though tdwards the 
end of this pdriod there may be some tendency towards a' 
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•isg^while the sftlids not fat continue to fall throughout, the 

!(|ilk,being jioorest in every respect in July and August.^ » 

Sr.pU'inbcr end (kiithrr, during these months the quality of 
the milk as reg*da both the fat and the other solids 
impre^ves until the high standard of the winter product is 
reached. 

Daily Variations. —Tlie lower percentage of fat in 
Monday milk is owing to the a^hidenlal circumstance of 
both the feeding and the milking being apt to be neglected 
ivi SudQay; Jjut it is a matter of common observation that 
the morning’s milk is richer in fat than that drawn in the 
evening. The difl'erenoe is less when the intervals are equal, 
twelve Jioui s between each, than it i.s when nine or ten 
intervene betweijn the morning and evening milkinys, and 
fourteen or lifteen between those of the evening and 
morning. 

Partial Milk.--'yiie necessity for the thorough mixing 
of the whole quantity taken at a single milking, whether for 
sale or saiupling, rests on the remarkable fact that if it be 
c^j-awn in successive portions the percentage’bt lat will* be 
found to rise steadily from the first to the last, iloussingault 
gives the following analyses of milk drawn in six successive 
portions: 



- -- 

— 

-• - 


-- -- 

Torti'in. j 

1 


J 

4 



Ter cent. 

1 Ter eeiil. 

Per cent. 

Per cent. 

Per eett. j Per (itnt. 

Total 

10.47 

i l,o- 7 S 

10.85 

11.23 

11.63 *2.67 

Fat . 

1.70 

1 1.7b 

2.10 


3.14 1 408 

Solids not fat . 

8.77 

' 8.99 

8-75 

8.69.! 

8.49 j 8.59 


It will be noticed that the variation is really in the fat 
only, that in the other solids being trilling, if not apparent 
only and secondary to the former. .' 

The influence of the food on the milk is very marked, but 
of so complex a character that, though amenable to ^mpiri^al 
^ules, it ds not capable of any exact scientific explanation. 
The constituents of the milk consist of the three food-stnffs, 
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albumenp, fdl, and carbohydrates, and ar«' of coarse pUjti- 
mately derived from the food, but not, as niighj have^be^^ 
supposed, the fat from the fat, and the itugar from the carbo¬ 
hydrates. No addition of fat to the food( hon'ever otherwise 
beneficial, increases the fat in the milk, which is iij^ fact, 
equally with the casein and jfrobably tlie sugar, derived 
from the albuminates; it is the .high jiercentage of these in 
cake Ih.at gives it its valii“. the accompanying fat providing 
heat and energry, and leaving the whole of the albumen avail¬ 
able for producing casein, fat, Ac., in the mijk. 'Niie Crft 
portion draw'n is called thp foremilk and the last t.he stri])pings. 
In the former Heaton once found no more than 0.26 per 
cent, of fat, while over iq^ )>er cent, is not unusnaj in the 
latter, which are sometimes sold as creaip. 'I'he foremilk 
drawn in the |iresence of tjhe magistrate has often in'days 
past been offered for analysis for tfie purpose of rebutting a 
charge of adulteration, as being probably poorer than the 
watered milk, on the analysis of which a conviction had been 
applied for or granted. This, however, can no longer be 
done. —— “ t 

Another variation occurring in the same mass of milk 
is that of the gradual ascent of the fat globules preparatory 
to the rising of the cream, and the effect of which on the 
deeper portions in cylindrical “ churns,” whether the usual 
1 2-gallon used for transporting milk or the smaller 12-quart8 
kejit on^ the counters in shops and restaurants, is per¬ 
ceptible in a quarter and serious^in half an hour, the per- 
centagfe of the fat in successive portions, drawn at intervals 
of fifteen or twenty minutes from taps at the bottom of such 
vessels at rest, sinking in a number of observations from 3.7 
to 2.5 in fhe course of a little over two hours. 

Colostrum, %nihjo^ “ hecstiiu/s,” is the name given to the 
secretion of the mammary glands prior to and shortly after 
the act of parturition. It differs from normal milk in' 
several* respects, both cherfiical and physical, which dis-' 
appear in theicourse of four or five days from the calving, 
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wliich tie milk should be used only by the calf 

... . « 

For some time, however, the percentage of fat is low, it 

ind that of the cijeein increasing, while that of the sugar 
iiminjphes, during the, period of lactation, being nature’s 
idaptation to the wants of tie growing calf. 

'I'aking mixed breeds of cews as found on English farms in 
;he Southern and Midland comitie*tlie average composition 
)f the milk from 200,000 analyses made by Dr. Vieth and 
I Iroop Richn^ud in the laboratory of the Aylesbury Dairy 
Jompany is : , 
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Apart from tluise abnormal cases the ratio between the 
milk sugar, proteids and ash given by Vieth as 9 : 2 is 
almost constant, the percentage of solids pot fat varying 
within very narrow limits: thus among 2193 samples 'of the 
mixed milk of herds Richmond feund it to ^e between 8.4 
and 8.5 in 1892, and 8.3 to 8.4 in 242. In 59 only was it 
lower, 8.2 to 8.3 in 27, 8.1 to 8.2 in 22 ;*8.oto 8.1 in 8. and 
below 8.0 in but 2 cases. 

Human milk differs from that of the cow more than is 
commonly supposed. It not only belongs to the second type, 
albng with those of the ass alid the mare, in whieh the 
•isasein is not, as it is in the milks of all ruminants, coagulated 
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by rennet, though it is possibly due rather'to a delicieijo;' op 
salts than to any essential and considerable,diffprence^ 
the constitution of the casein ; but it a])|)ears.that the milk- 
sugar is not identical with the lactose tf cow’s milk, since, 
among other differences, the taste is rarely, if ever„sweet, 
although the percentage of sugar is considerably higher, 
avei'aging 6.8 as against 4.7 in that of the co\r. Its reaction, 
too, is almost always t-lkaline, and its colour a chalkvj 
white. 

There ai'e great discrepancies in the publvihed Snalysfs, 
due ])artly to the dilliculty attaching to the obtaining of fair 
samples of the entire contents of the breast, the like dill 
ence existing between successive drawings as bet'^pen the. 
forenjilk and the strippings of the cow, ajid partly to great 
diversity in the health, fowl, habits and mental characteris¬ 
tics of different mothers. 

The most trustworthy analyses seepi to be those of I’feitfer 
and of Carter and llichmond, based on iCo and yo observa¬ 
tions respectively^ 
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jFrom.his own observations and those of J’feiffer of the 
composition of' human milks, month by month, during the 
full period of ^lactation, llichmond deduces the following as 
the average composition after tlie full establishment of the 
function ; ^ 

Wiiti'i' . 88 2 I'l'dti'iils . t 5 

flit . . 3.3 AhIi . . .0.2 

Sugnr . . 

In ’7 observations made by Mr. Carter on the milk 
before* and after suckling ftie infant, the only appreciable 
difference wat in the percentage of fat, which was on thef' 
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wav^lge 2.89 be&)re aud 3.18 after the removal of the child. 

■ T^is«rel»tivf increase was more marked when the excrgtien 
was scanty, the^percentages,in one case having been 0.98 
and 4.07, while in 4 ne of exoes.sive secretion the proportions 
were identical. 

The difference between human and cow’s milks are chiefly 
in the character of the j)roteids and the fat, the former 
^differing from those in cow’s milWjy not being coagulated 
by rennet, and giving with acid a fine (loccident precipitate, 
though^by ajdiiig calcium i)hospljato these differences are 
rendered less marked ; they beliava differently with co])per 
sulphate. Tlie fat of hnnian milk contains much less of 
, volatile, and some free fatty acidif. 

ABNOKMAL AND CpLOURED MIL^S 

Red Milk. —Caused \y saprophytes (not pathogenic), 
Ji. Jl. H. t^ptriihnu 

nihrinii, Mirniivirns riniiiihiinn^, aud a red yeast. 

Yellow Milk.--/ /. Sl/ll.rnii/kll.'i. ^ 

.Blue Milk. -Jl. l■l/aullf|l’lll<■‘<, Jl. (of 

Zangemeister), />. jiditli^ 

SUmy Milk.-- -Micniiviriix /’tscM.s'w.s' (Weigmann and Zion, 
G. Leichmann). 

Bitter Milk.—/’; •okVH /'wZyu/is’(Hauser), B. of Bleisch, 
B. and M. IdHis amari (Treudenreich), and others described 
by Hueppe, l‘’liigge and Stirling, the bitterness beiiig du^to 
the formation of peptones, as may be shown by the, biuret 
reaction. ^ 

Poisonous Milks. —The tc»;ic bodies are ptomaines 
produced from the albuminous constituents. Such are the 
tyrotoxicon of V. Vaughan, of Ann Arbor, Michiga«, a diazo¬ 
benzine, and Brieger’s spasmotoxyi. 
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DIETETICS OE MILK AND MILK 
PREPAllATIONS 

Milk lias often been described as a perfect and complete 
food, but tins is true oiil^ of the milk of each animal in 
respect of its own 3'oun<r. for the human^adult, and indeed 
this applie.s to the adults of all animals alike, it is troe in 
a qualitative sense only, bul far otherwise quantitatively; for 
while the percentage of the three food-stufts in cow’s milk is, 
proteids 3.4, fat 3.9, and sugar 4.75, the weiglits of each, 
water free, in an average dietary are, proteids 5 ounces, fat 
3 /ninces, .and carboliydrates* 14 ounces. Taking the propor¬ 
tion of each in turn we find ; 
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Againr taking tfie total in each as'lcxD, the proportions of the 
three work oiifr as 

I’rotewls. Flit. CarlKtliyilrates. 

N»)rniiil diet . . 22 72S 13.636 63.636 ^ 

Cow's milk .* . 28.216 32.365 39.419 

These figures bring*o,ut clearly the small excess of proteids, 
the .great excess of fat, and the great deficiency of carbo- 
IjydratQfS in cow’s milk, as compared with a normal average* 
diet for an adult. Since, however, the two non-nitrogenoils" 
food-stuffs, thafats and carbohydrates, are, to a certain extent, •* 
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^onve^ihle, so far that tliough both are, save under extra- 
W^invy conditions, necessary for the maintenance of healtl^, 
some mem, as J*rofeslor Povster has shown, depend on tlie 
one and others on tlie other foi' the larger proportion of the 
carbon^they require, we may combine these, comparing the 
ratio of nitrogenous and non-nitrogenons ccnstitnents, when 
we shall find tlie difi'erence to be less cons])icuons, thus; 

Nilroirciii^ NoM.iiitioncJKmR 

\(»niiiil . . 22.72S 77272 

• • 2t>2lf) 71.7^4 

t 

Since an excess of the albuminoids in a dietary has the 
effect of stimulating metabolism, or tissue change, and this 
^is further accelerated by an excesnive imbibition of water, a 
mill? diet is specially adapted to jieriods in which growth 
and n'pair, which ini-olve a concivrent removal of the effete 
tissues, are proceeding actively. Such are infancy and con-, 
valescence from wasting^ diseases ; but it is equally inappro¬ 
priate when growth is sl.ationary and rejiair is slow. 

The first ;jta,oa in the digestion of milk is identical with 
t|ie change into curds and whey, produced in the dairy liy 
the addition of rennet. \^ery shortly after having been 
swallowed, the action of the jiepsin and hyttrochloric acid of 
the gastric juice is to throw down the casein as a firm 
tough coagulum, within the substance of which the fat 
globules are enclosed, while the whey or serum containing 
the sugar and salt is soon absorbed. The coagulate^ caseiji 
is then gradually dissolver^ by the gastric juice, though at 
first easily repreeipitated by neutralisation, or exhaustion of 
the acid in the stomach ; and, having passed through a jelly- 
li^ stage, during which the fat globules escape and cohere, 
it is ultimately converted into peptones, leaving,a small 
pasty residue (Meissner’s dyspeptone^. The essential 
characters in which peptone differs from casein and other 
albumens are that it is no longer coagulable by h^at or^ 
reagents, sjid that it behaves Ss a crystalloid instdbd of 
ts a colloid solution, capable of passing through a porous 
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membrane, and therefore of absoi'ption by the Burfacey|' th^ 
alimentary tract. It also acquires a progressivjdy incr/iasylg 
bitter taste, first perceptible after half an hou'r, but ultimately 
becoming intense, far more so, indeed, thin that of the bile, for 
which it i.s, when vomited, often mistaken on this ground 
alone. The digestion of milk ii not always completed in the 
stomach, small coagula passing into the diiodeinim, where the 
process is resumed by tie trypsin of the ])ancreus, though in 
cases of great weakness or of diarrhcea in infants much of 
the casein may escape digestion altogether apd be ^isibla in 
the evacuations. , 

Milk presents the advantage of a good mixed diet, easily 
taken, not requiring mae.ticatiou and salivation, and under, 
normal conditions fairly digestible. .It ys, however, less so 
than it is commonly sunpused to be, and though liquid'in the 
cup is transformed so soon as i^ entei-s the stomach into a 
very solid and bulky mass, far n)ore,so than minced or well 
masticated meat. ' 

The utilisation of its solid constituents, though compai'ing 
favourably with that of most vegetable foods, i.s not so per^e^;t 
as is that of flesh meat or even of hard-boiled eggs, as was 
conclusively shown by llubner’s experiments on himself, no 
other food being taken at the same time. 
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only as respects the fat that the loss in a meat diet 
wa% gftater than in o^p of milk. • » 

. The great digipstibility of, butter was shown in other 
experiments in whicfl, together with hi.s ordinary mixed diet 
he took«daily joo to 200 granjmes of bacon fat, which is mpre 
easily assimilated than that of beef or mutton, and on other 
days 200 grammes of butter, when the loss of fat from bacon 
a#eraged 12.6 ])er cent.., the least percentage having been 
7.8, whereas the loss from butter was only 2.7 per cent. 

'The casein f>f milk is t-oagulated not only by rennet 
(pepsin) and by the addition of acids organic or inorganic, 
but also spontaneously by the change of some of the milk 
«engai^int9 lactic ac'd. this (diange b*eing effected by ferments 
produced by vario»i.s bacteri-i, of which the Jl. eolincom- 
niiinis, which obtains accesi^during the milking, is the most 
frequent and active, d’his coagulation and antecedent 
souring occur most lafidly in hot weather, or when the 
milk is put into imperfectly cleaned vessels, the coating of 
stale milk in which contains ^mense »numbers of these 
bacilli that have multiplied in it during the interval. 

The casein thrown down by rennet ditfersb somewhat from 
that ])i ecipitated spontaneously or artificially by acids, and 
the whey left after coagulation by rennet contains a con¬ 
siderable proportion of soluble albumens. 

ACTION OF HEAT ON MILK , 

It is only recently, and if! connection with‘the process of 
sterilisation, that attention has been directed t» the changes, 
physical and chemical, effected by the prolonged action of 
he«t on milk. • 

At temperatures exceeding 60" C. [14®° f.], if fhe milk 
be exposed to the air, a skin fornes on’the surface, which, 
though of the nature of a proteid, is neither milk albumen, 
nor casein, but probably an oxidation product or derivative" 
of the latte?. 

At 70' C. [ 168° F.J the albumen undergoes a change; it is 
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not precipitated, but is converted into a‘form that fc«pr^ 
tipitated by acids, magnesium sulphj^te, and other rcag^^its 
that coagulate casein. 

At 8o" C. [176“ F.] the ta.ste, and odour of the milk are 
altered, concurrently with andjapparently in conseqaence of 
a change undergone by certain organic ])rinciples the nature 
of which i.s at jircsent unknown, but the existence of which 
before these ehango.s is*iuferred from the effects of certain 
reagents, which are not pi'pdiiced after the, milk^has been 
acted on by heat. • ' 

At 100 C. [2I2‘ h'.], or boiling-point, calcium citrate is 
deposited, and if the milk be kept at this temjieratufo for 
some time, further oxidation takes ])lace. traces of fOi’mic acid 
appetr, with a marked reduction of the rotatory ^power 
of the milk sugar, which' is pajf.ly converted into caramel, 
imparting a brownish hue to the milk ; a deposition of salts 
and perhaps of albumen also occui’s i)n the fat globules which 
expand and coalesce, and on cooling rise slowly to the surface. 

Boiled Milk»-AVhethfr raw or boiled milk is the more 
easy of digestion is a matter on which authorities ditfw, 
variously interp^’eting the few available facts. Foiled milk 
is less readily curdled by rennet, probably in conserjuence 
of the precipitation of the calcium salts, rather than of any 
change chemical or molecular in the casein itself. But 
digestion con.sists essentially, not in the formation but in the 
»ubseq»ent solution of this coagnlum. and it is jrrobably in 
coust;(juence of the less rapid ciiagulation of boiled milk in 
the stomach /hat the cui'd prodnced is far less bulky and 
tough than that of raw Inilk, and its loose broken texture 
enables the gastricyjuice to e.xert its solvent action to greater 
ailvanta^e, this bejng really a question rather of the ratio of 
surface to mass than of 4lie unimportant differences between 
the oeveral forms of casein; and any imagined analog 
•betw^n the boiling of eggg and of milk is wholly fallacious, 
the behaviour of casein under the influence offbeat being 

totallv unlikfl that nf piCffT alhnmpn 
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IJhTf alleged tetfdency to scurvy or scurvy rickets in infants 

biv^ught up op sterilised milk is, to say tbe least “ not }jrov^n9” 
and appears 1*3*Jjave been syggested by analogy with that 
occurring amongst ilhi])s’crews subsisting on preserved foods, 
an anstJogy which loses admits force in face of the recent 
explanation of this hitherto obscure disease as a chronic 
ptomaine poisoning, since it*is thus due to the consumption 
pf imperfectIji ]ireserved foods, not^o that of those recently 
sterilised 

•I'he observat.ions of Fleischmann on the action of rennet 
on milk are not without value i» connection with the 
diget.tiou of casein, and the ]>reparatiou of milk products for 
> consumption. Rennet acts on dhsein in neutral or acid 
solutions only, and more ranidly the greater the aa:’idity. 
Alkalies arrtsL and ultiuiately destroy it. Dilution with 
water delays the coagulation and renders the curd more 
flocculent. Heating thp milk also delays it, through precipi¬ 
tating some of tfie lime salts, but it takes place immediately 
on the addition of a soluble calcium s.'Jf as the chloride, 
kike all eni',vines rennet has an o])timum temperature of 4!" 
C. [105.8 F, at or within a few degrees ofjvhic.i one part of 
rennet can coagulate 100 of milk, the projiortion diminishing 
both ujiwards and downwards to 18 parts at 20" ('., and 50 
at 50' Tlie curd at or near the optimum is very firm, but" 
that produced at temjiei'atures over 50" C. or under 20" 0. 
is very soft am] llocciilent. 

SKIMMED and' SEP ABATED MILK 

Theoretically these consist of tllb milk from which the fat 
h«w been removed, the solids not fat, or 4’asein and sugar, as 
well as the sails, remaining, and in peropiitages apparently 
because relatively higher than hef§re the abstraction of the 
fat. In ordinary skimmed milk the removal of the fat is 
incomplete, and further risings ^ke place for some time, bu^ 
any superior dietetic value on this score over the separated 
milk is more than outweighed by the incident sourness 
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which precedes, and indeed is a conditiofi of the so*^^le^ 
spontaneous rising of the cream. This sonrnerjiS, thoi»ghyao 
drawback to its use by the ba^er, confect,iqifw, or even th§ 
cook, renders it undesirable as adrink. aild jiositively danger¬ 
ous to young children and infants, , 

Separated milk, on the otlier hand, tliougJi still poorer, 
indeed practically devoid of fat, presents the advantage of 
being perfectly sweet, alW constituting a cheap, pleasant an^ 
wholesome beverage, the sale of which, especially retail over 
the conutei’ or bar, well deserves to be encoiwaged'in every 
way. It is a great error to describe such milk as having been 
deprived of its, “goodness ” ; the absence of the fat unfits it 
for infant feeding, or for f;ick persons on an evxluskely milk, 
diet, tut though it cannot serve as the sale nourishment of 
infant or adult, it is none .the less wholesome and niitritiou.s 
as a part of a mixed diet, and certainly more so than beer. 
The casein and the sugar are as accessary as the fat, if 
not more so; and it would be equally incorrect to say that 
there was no nouyshinent in a slice of good and palatable 
bVead because it was not spread with butter. » * 

The .sour skim,milk not taken by bakers should be given 
to the pigs, but separated milk sold, or given to the poor as 
a drink, with the strict reservation that it is wholly improper 
for the infant's bottle. Skim milk from the Jersey creamer 
is also free from sourness, though the centrifugalised milk 
having been freed in the process from the slime and a large 
proportion of tke bacteria, is likely to remain sweet longei'. 
While the ,yerage comj)osition of entire milk is : 
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, 1:^^ hand-skirrftned milk the proportion of fat is much 

■grea^r, ranging from 0.4 to 2.0 per cent., the limits rarefy 
overpassed in,'the Rase of separated milk being .05*and 
0.3 per cent. * , 

The^siiontaneous rising of the cream is most rapid and 
complete when the milk is*“ set” to cream immediately on 
having been drawn from the cow. 

Whey contains little more than.the sugar, 4.3 to 5.8 per 
cent.; the proteids never exceeding 1 per cent., and the fat 
o,;' to cf4 per-cent. 

BOILING, STERILISING, AND 

PASTEURISING 

• 

Tliese procedures are so far the same in that they consist 
in tilt exposure of the milk to ,the action of heat at such 
teinpixatures and for such times as may be necessary for 
the di struct ion of all bacteria therein. In simple boiling, if 
continued long t,nough, thi.s end is attained most completely, 
but at the cc.it of changes in the sensible properties of taste, 
}tc., if not of others affecting itsf nutritive value. Sterilising 
and Pasteurising aim at achieving the same end without 
these drawbacks, and with this view the latter is conducted 
at the lowest effective temperature, while the former, aiming 
rather at thoroughness, is carried out at the highest tempera* 
tures, but for the shortest time compatible with complete 
sterilisation, and seeks to avoid oxidation processes by tjje 
exclusion of atmospheric air, so f.ar as is practicable, by the 
substitution of water vajiour. 

Pasteur, while fully aware that ihe sterilisalion of serums 
and other fluids could be ensured by boiling, sought to attain 
(tTie same result without the unavoidable change in the 
unstable organic principles which would Vender them ineVt, 
and before the discovery by his assistant. Dr. Chamberland, 
of the germ-proof filter that goes under their joint ^ames^ 
fcjund that he could obtain this fesult by exposure fof some 
•time to a temperature of 70° Cl, 
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This, however, while sufficient to kill ejl, or nearly all, 
growing bacteria, failed to destroy the vitality of,their 
spores. This defect he overcame by repeating the heating 
at intervals, during which the fluids were kept at the 
ordinary or optimum temperatures for the germination of 
the spores until they were exhausted. This process was, 
howev'er, too tedious for practical application in the case of 
milk and in dairy wo’’,]v, sjwriferous bacteria being of 
exceptional occurrence. The term Pasteurising is used to 
designate a single exposure for ten or fifteen minntts to the 
temperature of 70" (h, which is sufficient to destroy such 
growing bacteria as are usually ])resent. 

Pasteurisers, as used in creameries and butter factories, are 
apparatus in which a constant stream of milk is kept fln\/ing 
over a coil of hot-water pipes in almost precisely the same 
way as it is over pipes in which a current of cold water is 
maintained in refrigerators. 

When, however, the milk is intended for preservation 
in bottles for indefinite jjeriods, and the utter destruction of 
all germs, including spores, is absolutely necessary, recourse 
must be had to temperatures considerably above the boiling- 
point, and the process must be conducted in close chambers 
filled with vapour under a pressure of several atmospheres, 
pnd it is to such apparatus alone, of which the most perfect 
is the “ Sterilikon ” of Messrs. Plaack. that the description 
of sterilisers is strictly applicable. Ayraard’s, which are 
simply jacketed saucepans or water-baths, and those in 
which the bottles of milk are kept for some time immersed 
in a barrel or cistern of boiling water, however useful for 
domestic purposes, belong to a totally' different class. They 
may sterilise the milk for a time, but cannot be relied on to 
do so permanently, since the temperature cannot be raised 
above the boiling-point of water, and if the heat be main¬ 
tained long enough to ensure even temporary sterilisation, 
the changes induced thereby in the presence pf air are 
nnavoidable. 
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In ^ucli as Ffaack’s, however, while the most resistent 
spOTes,are effectually destroyed, the e.\clusion of air hinderi 
oxidation processes, fhe formation of the “ skin ” and the 
conversion of the sugar into caramel, while the high tempera¬ 
ture effects the sterilisation in a much shorter time. Such 
milk, in fact, while absolutefy sterile, is scarcely to be dis¬ 
tinguished in taste and appearance from the fresh. 

For a description of these vari*ns appliances see the 
chapter on the. Daily. 

* CONDENSED MILKS 

Th.! manufacture of condensed milk, which^had its origin 
,in Switze-land about the middle ofthe last century, has been 
taken up also in (terniany, Norway, England, and elsewhere, 
and has attained enormous proporkjons. 

Condensed milks are of two classes, sweetened and un- 
sweeti lied, and are prepared from whole or from separated 
milk. The jireparation of both is similar, except that for 
the unsweetened the milk is previously^ sterilised, a pre- 
cauiion rendered superfluous in ‘the others by the additioii 
of an e.-ccess of sugar. 

r , ” • 

file chief feature of the iirocess is the use of the so-called 
“vacuum pan,’’ or oven in which the air is kept by the 
working of an air pump at such a state of rarefaction that * 
the milk shall “ boil ” at a temperature too low to cause 
browning and the other changes incident to exposure tot 
temperatures of too'- C, (212" F.) .and upwards. The milk, 
after 1} pound of cane sugar has been added to, each gallon 
is raised to such a temperature tlmt it may begin to boil 
iM;ediately on being brought into the rjrefied atmosphere 

the vacuum pan. Int.o this it flows flowly, wWle thp 
pump, kept working all the time, drjws ont all the gases and 
air dissolved in the milk, so that when the whole of the milk 
hao been admitted, and beat is applied, it boils without# 
frothing over. By carefully regiTlating the supply of’heat 
tfc'the pan, and of cold water to the condenser,#the progress 
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of the operation being watched through aiglass plate^in the, 
roof of the chamber, the condensation is carried on at p r^id 
but uniform rate until completed. * Tlfe comlpnsed milk has 
then a density of l.2<S, its weight bepig'one-third and its 
volume three-elevenths of that of the original milk -i'.c., one 
gallon has been evaporated ddwn to 2 \ pints, or each tin 
rejiresents about a quart of milk. 

COMI'OSITION OF >?VKF,TFNH 1 ) CONDUN'SKl) MII.KS 
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In those in which the lolals are umltT 100.0 the loss is probalily sujrar, 
which^adhered to the fat. * 


Dilution.' —Since a gallon of normal milk is represented 
by a little over a quart of condensed milk, the former could 
be imitated by diliting the hatter with three parts of wa’tei^; 
(tr if for infants fdr whom it is usual to dilute fresh milk with 
water in the proportions of i : i or 2 : I, one part of condensed 
milk should be dissolved in four or five of water. If the 
' condensed milk be unswffetened the results \^ould be<- as 
satisfactory ^or unsatisfactory for the purpose of infant 
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feedii^ as the corresponding dilutions of the natnral milk ; 
buk with the sweeten^ njilk fresh difticnlties arise, since *h% 
amonut of sogaa is excessive. To reduce this to a more 
suitable percentage *t is usual to cany the dilution further, 
but by ko doing the fat is brgujght far too low. 

The directions printed on the tins are to dilute the milk 
with five t(. seven volumes of water ; they are, however, not 
0* a rule, strictly carried out, sfiice while the water is 
ineasureii correctly by the spoonful, those of the thick ndlk 
are always belied, liut supposing these to be ecjuivalent 
in bulk to those of the water, we have : 


Fat . 

\V1th5vols. ^ 
of watel. 

. 2.02 

Witfi 7 V(il8. 
of water. 
1.51 

Milk ttujcar 
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The percentages in human milk are fat 3.3, milk sugar 
6.8, proteids 1.5, ash 0.2 ; or the^fat in th» diluted condensed 
milk is from r. to I of what it should be, and the sugar from 
I to .1, that's the preponderance of sugar js approximately 
equivalent to the deficiency of fat. 

If, however, with Kubuer we assume the food value of 
one part of fat to be equalled by 2.43 of sugar, the com-* 
bined eijuivalenis become 14.82 for human, and 14.61 for 
sweetened condensed milk diluted with five parts o£ watei( 
or practically identical, while the percentages of thQ pro¬ 
teids, 1.50 and 1.83, are not materially dj^erent. But 
though many infants do thrive bn condensed milk thus 
jilted, and apparently do not suffer in^py way from the 
abnormal and invei'se proportions of fat and sugar, it Jis 
no less certain that in the economy .of the living, and 
especially of the growing organism, the special functions of 
fat cannot be perfectly fulfilled Ijy the carbohydrates; some, 
factor in tlie promotion of the general process of nutrition 
being wanting, as is manifested in the impaovement that 



134 


MILK : ITS PRODUCTION AND USES 


follows tlie use of cod-liver oil. Thus, w*hile some ififants' 
imaged exclusively on condensed yiill^ enjojr perfect 'health 
and show the fullest developjnent, others ifnough fat and 
hap])y, manifest a tendency to rickets aild imperfect ossifica¬ 
tion. The addition of a little cj^eam to the diluted condensed 
milk will, however, ci'ten coinjdetely obviate these results, by 
supplying the fat that would otherwise be wanting, while 
the poor, and ]iersons 'iVho have a difficulty in obtainii^ 
cream, may find a substitute little inferior in meltgd bacon 
fat, which children take with avidity, hi null, however, of 
the starvation that seeuis to follow the use of condensed milk 
is really owing to its being unduly diluted, in consequence of 
exaggerated notions of its concentration. Thus it is no ■ 
infrecpient ])ractice to dilute it with teei or more ])arts of 
water ; in fact, the directiv'.ns on the wrap|)6rs of some brands 
recommend, in the case of young infants, tin' addition to one 
part of milk of fourteen of water.* HappL'y, if s])oons are 
used, they are nsnally heaped, for this attenuation would 
bring down the p<4"cenlages to 0.5 of casein, 0.5 of fat, and 
i.O of milk sugar, instead of the 2.0, 4.0 and 6.8 of mother’s 
milk; the presepce of 3.0 per cent, of cane sugar being a 
doubtful advantage, it is, however, but fair to say that the 
effect of the prolonged heat to which the milk has been 
' subjected in the ju'oeess of condensation, seems to be to 
render the coagulum of (lasein formed in the stomach less 
^ense than that of raw milk, and therefore more easily 
digested. It fe a familiar obseuvation that during the early 
weeks, perhaps so long as to the third month of infant life, 
condensed milk is, as a fule, better borne than fresh cow’s 
milk. The fact, t(io, of its being always fresh and sweety is 
of the greatest importance : that is, assuming that the wat^ 
is heated, and the miik mixed afresh every time it is 
wanted. 

, Whether fresh or com^nsed milk be used, this should 
always be done, for the temperature of the living body being 
the 0Dtimum« for the errowth of the srerms alwavs nresent 
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daii^iiiilk and equally so in the air of the dwelling room, 
tl» ‘"night '4'armer ”,coi^stitntes an incubator, in whicl^the 
bacteria will inukiply a thousandfold in the interval between 
the mixing and tint giving of the bottle. 

The* use of any such coi^trivance cannot be too strongly 
deprecated, as tending to induce diarrluea and gastric intes¬ 
tinal disturbances, their sole claim for favour being the 
having of trouble to the mothei*or nurse in the night, 
althougjj a ]jerfectly healthy infant may easily and early be 
taught to slee^) for six hours or longer in the night without 
rcuising for the bottle. • 

It would seem superfluous to point out the, utter unfitness 
• of condensed bkitumed milks for infant feeding, were it not 
that among the ignorant poor, especially those womjm who 
come more or less under the desStription of “ baby farmers,” 
its cheapness presents an irresistible temjitation. 

Ijiusweetened condensed milks, when diluted with three or 
four times their volume of water, reproduce almost perfectly 
the milk from which they were yiade, amtinay be manipulated 
vfith water and milk sugar as fresh milk vrould be. ’ 

They are, however, far less stable than tlje sv^eetened, sour¬ 
ing If exposed to the air for more than two days ; and they 
are for this reason usually jnit up in tins, with two very small 
perforations for the escape of the milk and the entrance of aih. 

Humanised Milks. —Much ingenuity has been applied 
to the working out of methods for so modifying the relative 
proportions of the constituents of cow’s milk as to approxi¬ 
mate more nearly to those of human milk. , 

Now, \fhile Richmond found the average percentages in 
,^200,000 samples of cow’s milk to be • 


Proteifis . 


■ iA° 

Fat 

• 

■. 3-90 

Sujjar . 


■ 4-75 

those in hnman milk were 

Proteids . 

4 

• 1.50 

Fat 

, 

. 3 -80 

Sugar . 


. 6.80 t 
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or as averaffed from the observations of I^feiffer, llofSfivinn,' 
J<“e,ds, and Luff ^ ^ ‘ c 

I’l'Dtelds .... 1.83 « 

Fut . . ‘ . . 3^6.5’ 

Sugar .... 6.66 

In short, while the ))prcentage>of fat is practically tll'e same 
in each, human milk contains .more sugar, and cow’s milk 
a great excess of casein, ;u,id that of a less digestible character. 
l)i’. I’avy proposed to remove a pai’t of this by means o*f 
rennet, but his method has fallen into oblivion, and'reconrse 
is had alik(' in factories and in the nursery to simjile dilu¬ 
tion with water; but it i.s obvious that in thus brirvting 
down the case'i.i to the hinuan standard, the fat, present in 
jiroper amount, is reduced in like manner, and the sugar 
already" deficient, is made more so. 

The effect of different degrees of dilution on the several 
comstitiients of cow’s milk may be shjwn thus : 



rmteulb 

Kilt 

SU£fUV 

Flninuinnilk 

. 1-2 

.» 4 

6-7 

<’dw's milk, ^'iiv 

■ ,3-40 

3-90 

4-75 

CowV milk. 2 pints 
Water. 1 jfint 

j 2.2G 

2.60 

3.16 

< 'ow’s iiiilK, I ]mit 
Wiiter, I pint 

j 1-70 

1-95 

-37 

(’ovv’s milk. I pint 
Water, 2 [lints 

1 

1.30 

1.58 


While, however, the proteids must be taken as they exist 
in the milk, and are amenable to dilution only, the deficiency 
of sugar may be.made up perfectly; by the addition of milk 
sugar, or less perfectly of cane sugai, and that of the fat by 
adding cream, save that this, after it has once been removed 
from milk, refuses tp mix as completely as before, in consei; 
queuce o£ the partial coalescence of the globules, though if 
very weak cream be.usec^this difficulty is less felt. The 
cream sold in the shops, however, varies greatly in consis¬ 
tency, and is often in a statejOf commencing sourness, or has' 
been cttarged with preservatives. <• 

Dr. Ashby’s directions are to put pints of good fresh " 



DIETETICS (if MILK AND MILK PREPARATIONS 1.^7 

miUA as soon as received into a bottle such as is sold 
with*Ha'vk(^l^’s f^eri^iser. Its neck having been cloSfed 
.with a plug •clean uou-al»sorbeut cotton-wool, the bottle 
is to be stood for*six hours iu ice or in the coolest place 
available; some cream will,have risen, and the lower half, 
or 15 ounces of the milk, should then be .■iijihoncil off, and 
replaced by an equal volume of a 7 per cent, solution of 
augar of milk, i.e., 1 ounce of tlt (5 sugar in 15 ounces of 
water. ,The bottle is then placed in the steriliser for half 
an hour, at ft temperature of 160 F. It is then to be 
quickly cooled in ice or running Vater, and kept so till 
wanted, when so much as is required for tl'^ infant's meal 
is put into the feeding-bottle and warmed up to 100° F. 
Such a mixtui'e cftmtains about 1.8 proteid, 3 to 3.5 fat and 
6 milk sugai-. » ' 

For very young weakly infants this may be too strong, 
and CO ounces, inst.aif of 15 should be siphoned otf and 
their place taken by 20 ounces of water containing i ounce 
of milk sugar. Jii all cases few grains of bicarbonate 
cf*soda or drops of saccharated solution of lime may be 
added with advantage, to I’ender it, like human milk, slightly 
alkaline. 

Dr.'Ashby gives, on the authorities of Holt and Westcott,^ 
tables for the mixing and dilution of the cream rising on 
milk, kept surrounded by ice or iced w»ter for about six 
hours, which, if removed to the extent of 6 ounces ft'oin thi 
quart of milk, will contsdn apjiroximatel/ 12 per.cent, 
of fat. 

It may be (i) diluted with sugar water, or (2) with whole 
and milk sugar. Since, however, ali methods involving 
spontaneous rising of the cream are open to tlfe objec¬ 
tion that more or less souring is*iuevitable, it w’ould be 
much better, could a uniformity of strength be relied on, 
to have 12 per cent, cream, perfectly sweet and*,fresh» 
from the Operator, supplied daily, the same formulse being 
‘dbserved. 
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formula: 


•OVtaiiied by 

dilntinff 12 per cent. 

. ereajn,iwitli, solulipn ^if 

milk sug(*‘ 

(in formiihu 

I rind 2, the solution t 

dlOllt< 

il {»e I ounce 

tj* of water, and 


in 3, 4 and 5, i oiini 

■e to 

14 of wate^). 

Ifolt. 


Cl 

uani Sng:;vr sol 


I<'at 

Piotfids 

Sntrur. 

. (i) 1 pi 

irt to ^ parts 1 



0 6 

1 0 

(2) 

.. I .. 1 

1 

1 

2.S 

0.8 

6.0 

( 3 ) 

•• 3 " , 


1 ^ 

( 0 

6.0 

(4) 

” " '• 

1 ! 


I 2 

6 0 

( 5 ) 



1 40 

»-3 

6.0 


The next table (Westcett) shows the quantities flf 12 per 
cent, cream, whole milk ami milk sugar required to obtain the 
several percentages of the constituents in the mixtures^ 


Cream 

Milk 

■Milk Siijiai' 

Kat 

Prott^lds 

>’ilk SuRar. 

()z. 

Oz 

<»/. 

Pei tent 

Wt fl'IlL 

Per eeiit 


IjO 

1-75 ] 1 

2.0 

r 1 5 

6 0 

4.S 

10 6 


i 2 .s 

' 5 

60 

7 3 

S.i 

< 1 ‘i’ 1 

175 i ' , 

> 3-0 

• 5 

60 

9S 

Sf' 

I 75 


1-5 

60 

>23 

3.1 

> 75 ) 

' •r 0 

.1 5 

6.0 


and, in all. water to make up 40 ounces = i quart. 

Since, however,•the ])oor, and many who are not poor, but 
at a distance from good dairies, cannot aUbrd or obtain ffeSh 
cream, the gre*t majority of mothers who are unable to 
suckle their infants will liave to be content with diluted and 
sweetened milk. The dilution will, it is true, unduly reduce 
the fat, u]dess the milk be exceptionally rich in natural 
cream, and probably some of the casein will pass undigested 
«s smaH white curds in the faeces; but it must be admitted 
that .many infants thrive well 9n this simple arrangement, 
and when they are six months old the yolks of raw or very 
lightly boiled eggs may*be given once a day to provide the 
fat which is deJiciant in the diluted milk. Common broiM 
^ugar sliould never be used, the finest white crystalline canV 
sugar only is permissibte, but milk sugar itself is greatly to 


bo preferred, and if possible should be used exclusively. 
The price, is. id. per lb., i^not a serious consideration, an<| jts 
neglect can be explained only by the ignorance’of the laitjr 


of its great %uperiority in the freedom from any tendency to 
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ferjpVitive changes in the stomach. For the first three 
m<)nlSia the jji'lk shojjld Jpe diluted with an equal volume*of a 
.solution of oifh aunce of milk sugar in 20 ounces (i pint) of 
water, and fi’om thftt time to the age of six or eight months 
with l«lf its volume, two pjrts of milk to one of a solution 
of one ounce of milk sugar in 15 of w.ater, one-twentieth 
being liim: water in every case. 

• In the first throe weeks after bifth milk even thus diluted 
may bejll borne by the infant, and it would then be well to 
try a sweet fft«h whey prepared by warming 30 ounces (l^ 
pints) of fresh milk in a large wide^ecked boitle, or a clean 
euafhelled saucepan, to 104' F.; adding a teasjtsonful or two of 
Render’s essence of rennet, allowing it to stand >intil coagula¬ 
tion has taken nlade, and afte'- stirring and agitating it Ho break 
up the curds and liberate tlje entaNigled fat, straining through 
a fine hair sieve or muslin. The 30 ounces of milk will yield 
about ?3 ouncwi of v.hSy, containing fat 1.5 to 2.0 per cent., 
proteids o.fi to 0.9 per cent., milk sugar 4.75 per cent., and 
salts 0.6. The whey should ^hen be sterilised, and may 
re*juire straining again to remove such small proteid coagula 
as may have ))een formed since the separa*ion of the larger 
cla•d^,. 

ISy degree-s milk and with it a little more milk sugar ma^ 
be added to the whey. 4 weak humanised milk may be 
made by mixing 10 ounces of fresh milk with 20 ounces of 
this whey and adding I ounce of milk sugar, and a'strongflr 
by substituting for the miSc a thin 8 per ceift. cream. 

In digestive disturbances of older infants .whey alone, or 
diluted with barley water, will often be of great benefit, 
^Iven in place of the usual diluted milk,»until the attack has 
subsided. • * . 

Dr. llotcb, of Boston, U.S.A., vfas tile first to study this 
question exhaustively, and to establish a laboratory or 
"factory where humanised milks|vith any desired percgntagefe 
ot the prifteids, fat and sugar, could be prepared to the pre- 
"Mriptions of medical men; but of late year! all the great 
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dairy companies have made more or less of a speciallj'# of 
hiflnnuised milks, though rarely, if ejfer, jvdajdinfi the prddiwt 
to the needs of individual cases.. . * 

The best and most scientific of these processes is that of 
Hr. (laertner, for which one compjinj' claims to have exelusive 
rights in thi.s country, though the validity of the pretension 
is more than doubtful, no single step in the procedure being 
capable of legal protecliSn. Good fresh milk, diluted with, 
an equal volume of hot water, is centrifiigalised at, such a 
velocity that the richer and poori^r portions jtiiss out (d the 
fniiiiv ntlr; milk sugar fs then added to the richer half (or 
fdt Mikk, as V". (jaertner calls itj in the proportion of 35 
grammes to the litre = 5 drachms to the pint (and for infants • 
under one month one part of barley water'to two or three of 
milk before use). ^ 

Some Companies achieve the same result by substituting 
for the centril'ugalisation a modification of tlie Schwartz or 
Jersey method of raising cream, but with scarcely the same 
accuracy and consfcincy in .the result. Such humanised 
milks must be thoroughly sterili.sed in the bottle before 
being sent out, »ince the least failure in this respect may 
render them unwholesome in the extreme and bring the 
method into disrepute. 

The small table separators are well suited for Gaertnerising 
milk at home, and their price brings the process within the 
ifleans of all but the poorer classes of the community, while 
the apparatus niay be used for otSrer domestic purposes for 
which cream is wanted. 

A practice has of late been widely adopted, and, on the 
whole, with fairly good results, of diluting the milk for infanta 
with thifi mucilaginous fluids, as barley water, very thin v 
arrowroot, or weak 'oatnteal gruel strained from all solid 
particles. It is based on the fact that the tendency of the ■ 
easeinjlo form large tough imrds in the stomach is thereby 
lessened ; but since the saliva of a young infant h& no action 
on starch, no iHore should be used than is absolutely necessar/ * 
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for ^ecuring the end in view. Dr. Franklin W. White, of 
Philadelphia, has shown that thi,s i.s not attained so loi)g.,as 
tile starch is'^ifesent^in (^lantities lielow 0.5 per cent., but that 
while O 7 percent.4rives a line flocciilent coaguluin, no better 
resuit^is obtained by using i.o or even 1.5 per cent. 

The ])roportion .should tlierefore be not 1 p.ss than 0.7 nor 
more than 1.0 per cent.; and though it is of no imj)ortance 
what form of starch is used, the,r.lifficulty of standardising 
crude decoctions of l)arle\- or oatmeal in domestic practice 
j)OintF fo the^lesirability of using some form of pure starch, 
as arrowroot or coiuitlour, iu the .proportion of 75 to 90 
grains to the )iint of cow’s milk, or of a^little over one 
drachm^approximately a full but'uot heaped teaspoonful to 
a pint of the milk as diluted for u.se. The starch tiinst be 
well boiled, and should therefort^ be added to the water and 
boiled with it until completely dissolved and uniformly 
diffi’sed throughout. »Malt.eil foods in which the starch is 
entirely converttd into dextrin and sugar, of which Mellin's 
food is the uiost ])erfect example, ai-e les^effective. 

^ ^However closely the composition of cow’s milk may by 
these procedures he assimilated to that of lyinu'.u milk in the 
percent.iges of the constituents, the fact remains that by no 
manipulation can the physical differences between the casein 
of cow’s and of liiiman milk be overcome. The casein oP 
asses’ milk, hov'ever, behaves as does that of human milk ; 
and Klemm, A’on Ranke, and Parrot have coi^lusively 
proved the immeasurable ^ujieriority of ass’ce to cow’s milk, 
•and even to that of wet nurses, in the case of feeble infants, 
notwithstanding its low percentag#of fat; for, necessary as a 
due supply of fat is to the growing ir^ant, its importauco 
^fn very early life, and iu great weaknesg of the digestion, 
falls into comparative insignifioajjce before that of the 
^digestibility of the casein. 

• Objections, purely thooretica^ have been raised ^to tha 
pfactice oiboiling or sterilising milk on the assumption that 
•the presence of bacteria was in some wav^ conducive to 
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digestion. This notion appears to have b^en based the ' 
falstj analogy of the vast importance of the action of baete^a 
in the nitrification of organic marter in ibe 'keil, the origin_ 
of nearly all ferments out of the living body as products of 


the vital processes of bacteria, and the ])resence of enormous 
numbers of bacteria in the bo\vel.s of, as was thought, all 
animals. It appeared too, to receive confirmation from the ex¬ 
periments of Nuttal, Thietfelder, and Schottelins, who faile^ 
to rear the young of rabbits and fowls, brought into the 
world under strictly aseptic conditions, and fe^l on sterilised 
food and water, such .young animnls not increasing in 
weight, and d^ing within a few week's of birth. lint Mjese 
experiments were falsified* by the very unnatural craditions 
under ^vhich the animals existed, and i^ seems that the 
absolute sterility of the n>ilk as drawn direct,ly from the 
breast or udder was ignored, Bui the observations made in 
the Arctic regions by Dr. Levin of i^tockhplm on animals 
living under perfectly natural conditions have utterly 
ex])loded all notiojis of the necessity of the presence of 
bhcteria in the stomach ancf intestines, or in the food itsglf 
for its lU'oper dis^stion, and the nutrition of the animal. He 
found that in iSpit/.bergen and in Franz doseph’s Land earth 
and air were alike entirely free from bacteria of any kind- 
^nd the contents of the bowels of land-feeding anin.als were 
absolutely sterile. A few bacteria were present in the 
•wter of.the ocean, and those which were in rare instances 
detected in the intestines of seals*watcr-fowl and fishes were 
evidently introduced with the sea wa’er that they swallowed 
with their food, for none^vere ever discovered in those of 
foxes or rodents, aijd the elsewhere ubi(|uitous li. roH mm- 
mmm was never fopiid. i 

Still, the questioDiOf flje milk best adapted to each infant 
is not one to be decided by mere chemical analysis, and no. 
hard and fast rule as to iti| composition can be drawn. A 
milk on which one infant thrives will in another give rise \o 
gastric ^istnrl^nce, and lead to rickets or starvation. Aver* * 
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^ages Me in generS correct as to numbers, but for individual 
case# TOey are fallacious and dangerous. Women’s niijke 
varj far more'yAn thRse if cows ; and we may ])resmne that 
i^hen an infant tlii'i^'ea on that of its own mother, tliough 
judged by averages it be quite abuormal, it would not do_so 
well on the milk of another ivonian, though its composition 
were all that it should be. 

Dr. (lharles Harrington, of Harva*d University, one of the 
hil'hest authorities in America, analysed the milks of fourteen 
healthy nlbthers whose infants w'ere .ail strong, gaining in 
weight, and digesting the respective Ukilks well. The results 
were ^artling, and wholly sub\ersive of oomn^nly accepted 
notions. ^ 
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0 19 

14.9S 

,95.02 

Ill 

4.S4 

% O.IO 

4-.17 

0. 10 

15.30 

84.70 

IV. 

4 37 

6.30 

3-27 

0. 1 (> 

14 10 

S5.90 

V. 

4. II 

5-90 

.17 i 

0.21 

. 13-95 

S().o7 

VI. 

i.^2 

570 

1.08 

0 20 

^ 1080 

89.20 

VII. 

3 

0.15 

J .S 3 

0.20 

I i OS 

S6.J2 


37 ''’ 

^>• 9.5 

2.04 

0.14 

12 S(J 

87.11 
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S9.23 

XII 

2.36 
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2.20 
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0.15 

10.32 
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XIV 

2.02 

t ^-55 
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0.15 

10.84 

89 16 

Mean . 

J.62 

6.40 

2.71 

~ 

12.99 
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They are arranged in this table in the order of J.he percent¬ 
ages of the fat, although it is the jnflteids, .and not the fat.s, 
as in the milk of the cow, that show the gjreatest variation ; 
for‘while the fat ranges between 2.02 and 5,16 with armean, 
0?3.62, the proteids average 2.71 wit^i extremes of 1.08 and 
4.17; the sugar is the most constant, the lowest being 5.68 in 
No. I. (accompanied by the maximi^ of fat, and very nd^ly 
that«f the proteids also), and the maximum 7.30, the mean 
being 6.40. The total solids range from 10.32 in ffo. Xiy. to 
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15.30 in No. HI., which is the richest, 01* tlie wholCyNo. I., 
ttoptitig next in order, and the mean is 12.99. other 
words, the extremes of tlie proteid^ ar? neai*ly^as i : 4, oAhe 
fat as 1 : 2l, of tlie sugar as 1:1^, while those of the total 
solids are as i : i.',. 

As regards the percentage 01 fat, only the milk of No. I. 
rivalled, if it did not exceed,' that of good Jersey cows; 
while Nos. XI.-XIV. w*re poorer than those of any British 
cattle, XII.-XIV. being more so than even the Holstein, whose 
yield, though the largest, is the poorest of al^well-recognised 
breeds. In this connection it i.s at once interesting and 
suggestive tljat there is much in common between thtnuiiks 
of the average human fetnale and the despised Tlolrtein cow, 
and .striking physical contrasts between the.se an'd the 
vaunted Jerseys and (Ijiernseys, their milk being far the 
richest in the “ volatile glycerides ” of butyric, capioic and 
caprilic acids ; while that of the Ilnlsteins vields but little of 
these, and contains the largest pro])ortion'of the stable fats, 
as olein and stearin. 

Again, the globules are largest in the milk of Jerseys,apd 
the like, and si^allest in that of the Holsteins and woman, 
the emulsion in tlie latter being the more stable, and easily 
restored even after much of the cream has risen ; whereas 
those of the former coalesce as they rise as large oil drops 
to the sides of the vessel, when no agitation, however con- 
tinuei will restore the emulsion to anything njiproaching 
its original condition. , 

These volatile glycerides do not exist in the milk before it 
leaves the udder, but ai^ formed subsequently. It is their 
presence which iqiparts the delicious flavour to fresh butter, 
but later they become the cause of rancidity, and may, aft^ 
ingestion, set up seriou| gastric and intestinal trouble. 

Dr. Rotch, arguing from the fact that the milks of differept 
mothers, though piesent^g the greatest diversity of com¬ 
position, agreed equally well with their own children, thdngh' 
di8a^;eeing,with others, conceived the idea of a factory* or 
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laboratory where of any desired character, from, 

No. J.Vitli F. 5.IU and Prot. 4.14 to No. XIII. with F. 2.09 
and*Prot. 1 38>^c„)uld be irjade to order 011 the prescrij)tion*of' 
a'lnedical man, ju^t one for‘medicine would he made np 
by a pliarmacentical chemist. The first of these *■ Walker- 
(I'ordon laboratories ” was opened at lioston in 1891, and has 
been ever since conducted by,I)r. Ilotch, but thej'e are now 
some eisrliteen in the I'nited States and Canada. Here are 
kpj)t at all times, fresh and ready for mixing, the materials, 
viz.. steriSsed water, cream.s with different ])ercentages of 
fat, fat free mitk, milk sugar, whey, and several forms of 
starch or farinacea. 'I’lie perfectly white cream of the 
Holstein cows is preferred, since tlie smallifftss of the fat 
‘globules. Ihe stability of tlio emulsion, and the ease wifT 
which it can be restored after having been broken, render 
it specially amenable to mixing processes. So far as the 
emulsification is concerned, no difference whatever is found 
in the use of “ gr&vitation ” or “ centrifng.'dised ” cream ; but 
the latter being always fresh and sweet, and the percentage 
of fat capable of being regulated with the greatest exactness,. 
is preferred. 

1’he modifying- or mixing-room must be \ept as nearly 
aseptic a.s possible by the use of glazed tiles, sheet glass 
tables, etc., and the exclusion of dust by straining the incoming 
air in ventilators, while light is admitted by windows fixed 
in their frames, atid the room is entered through a vestibule 
with double spring doors. The attendants, in sterilised 
clothes, are not allowed to leave the room until their day’s 
work is done, and no visitors or othjr unauthorised persons 
are permitted. 

Dr. Rotch does not look with favour *on the ordinary 
methods of sterilising milk, but prefers obtaining it germ" 
free, or practically so, which can be done by milking the cow 
witji every antiseptic precaution, throwing away the ^rst 
draught from each quarter, and avAds exposing the milk-or 
wbsy to temperatures exceeding 69° C. 
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Dr. Itotch’s conclusions as to the use whey, instead of 
whole or separated milk, as a diluent of creams of''vSrious 
strengths, are, that the proportioirs oi' what lie distinguishes 
as caseinogeu and whey protoids are. thereby more easily 
regulated and a|)proxiraated to those observed in mother’s milk. 
From a maximum of whey prote’ds of 0.90 to aminimum of 0.25 
per cent., combined with percentages of caseinogen of 0.25 
to 1.00, of fat.s l.C» to 4.00, and of milk sugar 4.00 to 7.OO 
per cent., the coagula in whey mixtures were extremely fine, 
even more so than in barley water. The best temperature 
for destroying the rennet enzyme in whey is 65.5' 0.(150° F.), 
and the mixture should not be subjected to above O9.3, as the 
whey proteiill. are coag-ulated at that point, lie believes 
“’’’inat 68" C. = 155" F. suflices to kill all pathogenic bicteria, 
while leaving the milk “ uncooked.” 

Dr. Ketch’s work is highly Obteemed in America, and the 
numerous Walker-Gordon laboratories are extensively patron¬ 
ised by the younger and more soientifi". members of the 
medical profession, with results greatly appreciated by the 
public; but in the discussion on the paper read by him at the 
meeting of the British Medical Association in 1902, some of 
his conclusions' were much criticised. Dr. Adoljih Baginski 
of Berlin, probably the highest living authority on the health 
, and diseases of children, expressed his belief that the 
problems of infant feeding had not been so far solved as to 
admit of exact treatment by prescriptions, and maintained 
that such modified milks as Gaertner’s, though perfect in 
theory, were often followed by diseases of nutrition as 
rickets, and'the combination of rickets and scurvy, known as 
Barlow’s disease. 

A perfectly healthy infant will mostly let go the nipple or 
teat when it is sensible of having had enough; but while it 
should on no account *lje encouraged to finish off a bottle 
mei^ly to avoid “wasting” what is left, the lesser labour 
iuyplved in artificial thaA in natural nursing is very apt to 
lead the child to take more than is good for it, with the 
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eon8e^;jence of rejSetion, flatulence, acidity, and irregularity 
of tjje towels. The amount of fluid given at a meal shovjli 
be adjusted toV ihougti always somewhat greater than, the 
actual capacity of the stomach at the particular age. Thus, 
JVolowsly found this to be— 

« 

At birtli , . uuai'ly I (iiiiice I At two inoiitti . iicai'lv 3t ounce,s 
At one niontti . ,, 2| ouik'ck 1 At four month,; . „ 3J-ounces 

aiifi Dr. Rotch, whose ligures correspond very closely with 
those of the best authorities, gives as the means of observa¬ 
tions by 278 'medical men on 774 infants fed on the 
“modified” milks from the Walker-Gordon laboratories, 
all digesting well and gaining weight, the folktving: 
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The apparent anomaly of the amount of milk recommended 
at each meal being greater than the capacity of the stomach 
at the given age, is explame^ by the passage of the watei’y 
part or whey into the intestine, that goes on simultaneously 
with the ingestion of the milk, and the elastfoity of that 
organ ; though, if distended beyond a certain point, the 
symptoms of repletion follow. The gastric juices §re not 
secreted in quantities capable of det^jing ^ith the excess of 
njilk, the lactic fermentation is attended with the evolution 
of’COj, adding to the distension a^d interfering with respira- 
tiorf, and perhaps with the action of the heart, and masses 
of ■ undigested curd pass on into the bowel^ leading to 
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disturbance of the further process ot'” digestion, and to 
putrefactive changes, giving rise to flatulence, colic, and 
diarrhcna. # * < 

Lactic acid fermentation, caused normally by the ubiquitous 
B. driili lac/ici of Hueppe, and the B. ludia ai'iv(/('iii‘S of 
I'lscherich, occurs naturally in "tb(^ stomach, but is arrested, 
or at least checked, when the, aacid has been formed to the 
extent of one jier cent of the contents, and according to 
some authorities prevents the occurrence in the stomach of 
butyric and other undesirable fernientatiops. The latter 
are, however, induced to abnormal amounts by the B. eoli 
eoiit.inwim and its associates, I’he growth of the infant’s 
stomach is very great and ra])id in tln^ first thr. e months, 
less so in the second quarter, somewhat more so in the third, 
and almost stationary in the last quarter of the first year of 
life, after which it proceeds pari ywos.s// with the general 
growth of the body. , 

A point on which much misapprehension exists is the fre¬ 
quency with which the infant should be fed. At first the 
, intervals should not be greater than i ,V to 2 hours, but after 
the second mouth these periods should be extended to 3 or 4. 
It is true that tlie .stomach is generally empty at the end of 
2 or 2I hours, and the infant, if accustomed to be fed at that 
time. Will by force of habit cry for more ; but the observations 
of two (ierman physicians, Drs. Keller and Czerny, of the 
, Children’s HospiCal at Breslau, who determined the state of 
the contents of the stomach by drawing off samples by means 
of flexible india-rubber tubes at fr'^quent intervals, sliowed 
that though" empty therstomach is not then ready to resume 
its function, another ij hour or thereabouts elapsing 
before ,the secretion of hydrochloric acid again commences. 
In short, the stoipach^ like every other organ, requires a 
period of rest before resuming its physiological function, tlje 
tei-mination of which is indicated by the reappearance of the 
secretion of the acid, the mucus having meanwhile been 
neutral and the digestive function suspended. The results 
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of introducing more food as soon as the last meal is disposed 
of *e ‘either keep* th j stomach full of fond that it dsf 
unable to digest, and which uiidergoes abnormal fermenta¬ 
tive changes, or to exhaust it by stimulating it to renewed 
action bfflbre it has had time Jo recuperate. If an infant be 
accustomed to wait three or four hours, or even longer when 
sleeping, it will soon acquire the liahil and the digestion will 
bePmore healthy and comjilete. 

Creain>i.s a substance of very uncerrain composition, differ¬ 
ing from milk o’nly in cfnitaining a much higher proportion 
of fat. The various percentages are* given elsewhere, and 
it will ho sufiicient to observe here ^that its usj»as an article 
*of food is of seivice when the state of health or nutritioib, 
indicates the expediency of gi'dng an additional amount of 
fat, which is here ])reseuted in a mbre palatable, form than in 
cod liver oil, and when other fats are not relished {)r are ill 
assimilated. •, “ 

Clotted, called also Devonshire or Cornish cream, owes its 
distinctive characters to the prolqfiged heating to which it is 
snbjbcted. The percentage of fat, 50 to 60, is a little higher" 
than that in thick cream, but that of the soiids not fat is 6 
to 12, averaging 7, or about double that in milk or cream, in 
consequence of the loss of water by evaporation during the 
jirolonged heating. 

Junkets, and the German .sfnor Mihlii, consist of curds 
and whey, the coagulation of the casein in the formet being* 
effected by the addition of •rennet, and in the latter spon¬ 
taneously, by the action of certain bactej'ia with the 
formation of a small jrrojiortion of lactic acid. It re<|uir('B 
great care in its preparation, with perfect cleanliness and a 
Uniform temperature, otherwise butyric aoSi and oth«robjeQ- 
tionable fermentations may occur.* h’rtsh drawn milk is 
put into jars with wooden covers, which are kept in a cool 
celjai' and inspected from time toftime. Two or three* days • 
jre required* in warm weather and a week in cold ; the result 
being a uniform soft coagulnm, the separatioi^between th£ 
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curd and.whey scarcely perceptible, and the sonrnessfsuch 
etily as'gives an agreeable refjfeshjng fja^nr, which is 
enhanced by the addition of white sugar pnd a little grated 
cinnamon. Any neglect of the precautions indicated is 
followed by the formation of |iai’d or stringy curd's, and a 
disagreeable degree of sourness, which renders it repulsive to 
a relined tasle. 

Koiniiiss and Kvjihir <. ill be considered in the chapter fcn 
the 'l’hera])Butics of Milk, these preparations being in Europe 
chiefly used in the dietetic treatment of disea'se. 

Milk Foods.— lies'ides the countless farinaceous prepara¬ 
tions professiB^r to havc^ been .subjected to various degrees of 
raking or malting, and intended as adjuncts to a milk diet, 
there are a number of so-called malted milk foods in which 
milk already enters in a'dried,state. The3f may bo good 
enough as an item in the dietary of invalids, but cannot be 
recommended for infants, since starchy, and farinaceous 
matters are ])resent in great excess, and in the process of 
desiccation the dis'.inctive properties of the milk are to a 
large extent altered or lost. 
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THERAPEUTICS UF MILK 


The Dietetic Use of Milk in Disease.—From the 
tim ' oC Hi]ipocraties, wlio advised the consumptive to drink 
every morning a large (piart jugfiill, rpdcdr’jioi' kuXiko , of 
asses’ milk '• if he could,” milk as nature’s sole diet for 
young of all mamm.alia has been looked on as the one perfect 
food, all-sufficient in itself, esjieciatly for old age, indeed as a 
sort of elixir of life. 

But a consideration of its chemical composition and ])hysical 
properties is enough to show that this is only ])artially true, 
and that it is as unsuited for some cases ae it is invaluable in 
others. It is a highly albuminous food, with a large amount 
of water, and conseijuently tending to increase and accelerate 
the metabolic processes; and since rapid growth and repair 
involve, pari pas.vi, the removal of the pro-existing tissues 
and effete material, milk is specially adapted to the periods 
of infancy and early childhood in health, and to all ages in 
convalescence from diseases attended by great emaciationf 
and calling for the restoration of the wasted muscles and fat. 
In such cases, as in infancy, it may be taken t^l libituw, if it 
can be digested, for the gastric secretion may be unequal to 
the peptonising of the coagula of caseia, which give rise to 
' discomfort or actual pain, and may undei^o fermentation or 
putrefaction in the stomach and intestine with evolution of 
■gases and even the formation of toxic products. 

^The popular notion that mill* as the food of infdncy i^ 
calculated “to rejuvenate old age is based on an utter mis¬ 
apprehension. The composition that render|it appnppri%te 



152 milk: its production anb u.^es 

t 

for the period of life, or the conditions in wliiche tissue 
chiinge and regeneration are proceyeding wit^^reat rapidity, 
unfits it as the sole or principal article of' diet for that age 
in which these are almost in abeyance; ^hiit as a ])art. of the 
mixed dietary it is very useful jvhen mastication is defective 
and the digestive powers are feeble, as a substitute for the 
more solid forms of albumen, as meat, for the proper diges¬ 
tion of which ])revious it.astication is indispensable. Milk, 
however, it mu.st be borne in mind, is not strictly a Ihjuid 
food, since it undergoes separation in the stomach into a 
coagulum of great den'sity and a whey which still contains 
over 7 per cept. of solids. The composition of curds is 
_jipjiable, but those obtained by means of rennet consist on 
an average of water 49.4, casein 19.7, fat 27.5, sugar 2.28, 
and ash 1.I2 per cent. When tlje coagulation is effected by 
acidulation and boiling it is different, the water amounting 
to 68.0 |ier cent, and the other constituents- being fiom the 
mean of different analyses, casein 21.0, fat 5.0, sugar 4,0, 
and ash 2.0 per cant. Thqse formed in the .stomach pro¬ 
bably resemble rather the former or rennet curd, t'he 
proportions of water and solids being almost identical with 
those in cooked meat. While, as milk, it does not admit of 
mastication, the dense masses of curd may offer to the action 
'of the gastric juice difficulties scarcely less than those pre¬ 
sented by like pieces of meat, and comminution being out of 
fee question it is advisable, when any difficulty is felt in its 
digestion in a pure state, to minitnise the bulk and density 
of the curd by. diluting the milk with water, or mucilaginous 
or starchy solutions as gruel, barley water, &c., or to give it in 
the form of bread axd milk. Dilution is preferable in fevers 
and illness generality, and the addition of bread in health. 

From the frequency with which portions of undigested 
curd appear in the feeces we infer that the digestion of the ' 
«asein Is to a great extent performed in the intestine and Igr, 
the proteolytic .ferment of the pancreas, since any pepsin 
that pa^es thf pylorus with the curd is immediately pre- 
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cipiteted and rendered inert by the alkaline reaction of the 
coStents of th^ bowel* an^ it follows from this that it caimot 
but be imperfectly performed jn inllammatory, catarrhal, or 
atonic conditions of the intestinal tract. 

A niiflv diet is indicated (4) when a light, nutritions, non- 
irritating food is re(|iured, ,the digestive functions being 
normal though more or less enfeebled by the previous dis- 
eflse, as in convalescence in general, amemia, phthisis, (Ac. ; 
(2) wheiwulceration of tlu'. stomach or intestine renders solid 
foods a source of pain or dangei. and (3) in diabetes 
meilitns or glycosuria, in which all s^ai'chy focjds and sugars 
other than lactose are eontra-imljcatc'd, an*!' the appetite 
palls jimfer an e.vcb'sive diet, of butcher’s meat and fat. x"—^ 

In convalescence'from fevtrs and wasting diseases, and in 
aniomia, phthisis, (Ac., milk.is giv*en along with other foods, 
and its use calls for no special remarks. In enteric fever it 
has long been the practice to restrict the jjatient to a diet of 
milk alone, and it is often a very satisfactory course. But 
it is not unfrecjneutly found tUat the tiowel hai.in con- 
se(*uence of the ulceration of the I’eyerian and intestinal 
glands, and the acc'ompanying inllammatort process, lost its 
power of digesting the curds, which undergo putrefactive 
changes accompanied by the evolution of gases, and absorp-^ 
tion of septic matters, iiggravating the tympanitis and the 
tendency to diarrhcna, and causing an increase of the pyrexia. 
On the appearance of these syin))toms it should be* at one? 
discontinued, the bowel efeared of the enrds by a dose of 
castor oil, followed by one of laudj,num, and strong broths, 
and farinaceou.s and mucilaginous fluids substituted until all 
signs of intestinal irritation have pas^d; any milk that 
may be subsequently given tentatively having been* pepton- 
ised so that the formation of coa^ula in the stomach and 
‘Ijowel may be prevented. 

Jn ulcer of the stomach milk i#as a rule borne remafkablj* 
.well; not only do the coagulanot irritate the ulcers, but they 
appear to relieve the pain, probably by neutraiising kbe aoid 



154 MILK : ITS PROBUCTION AND* USltS 

I 

of tlie gastric secretion and protecting the ulcerated surSaces 
therefrom ; for it is often found that ,the p/.ip is far' mtre 
intense when tlie stomach is enijil.y and the gastric juice 
begins to pour out, than when food is present. In fact the 
paiu is ratlier of chemical thnij mpchanic<al causatiftn, and 
that such is the case is shown by the instant relief that 
follows tlie admini.stration of a large dose of carbonate of 
soda. Should, however, the milk be ill borne it should Ifc 
pe])toni.sed and rendered distinctly alkaline with» sodium 
bicarbonate. In colitis, especially the simjile primary ulcera¬ 
tive form, milk should'be the main article of food. In 

diarrho'a, asa^iiule, a milk diet with or without the addition 

* 

(itfarinaoeous foods, is a]iin-opriate ; but there are cases, even ‘ 
among'j’oung children, in which tlie diaivlia'a being caused 
by the ptomaines formed by b.aot(;ria for which milk presents 
the best pabulum, a cure is impossible save by withholding 
milk altogether for some days, until the ofending bacteria 
have been starved out. 

I’ersons returniag from .India with chronic di,arrhcoa, 
resisting every form of medical treatment, will rapidly 
improve when ktpt on an exclusive milk diet; and though 
they should as a rule be confined to bed meanwhile, they will 
be sometimes able to go about, and in rare instances are 
*found even to gain flesh. In the so-called hill diarrhoea, 
sprue, or, as Dr. Thip has called it, psilosis, the patient should 
he restricted to milk alone, and the same applies to many 
cases of dysentery in which no addition whatever to the milk 
can be tolerated. 

The value of milk in typhoid fever may depend not 
merely on its nutritious and digestible nature, but, as Sir 
Dander Brunton silggests, on the aid to the elimination of ' 
effete matters afforded byAhe quantity of water ingested in 
this form, and this doubtless applies even more strongly to ' 
the “ wfhey cures,” and the uee of skimmed and butter milkp. 

These are all useful in renal diseases in which tfie elimina- 
t9ty fu^tion ^f the kidneys is impaired, or the tubes are 
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cfcoled with degenerated epithelium and the debris of cells 
and. Saste; n^en thg mere imbibition of fluid, increasing 
intravascular pressure, favour... the removal of the obstniction 
by simple mechani(Sil flushing. 

In dmbetes and other forn^s of glycosuria, diseases in wijich 
the power posse.ssed in health of completely o.xidising amyl¬ 
aceous .and saccharine foods is lost, all sugar' ingested or 
formed in the body, ■with the singl#exception of milk sugar, 
passes out in the urine as a form of glucose. In these milk 
may, with advanf.agc, be given in large quantities in con- * 
junction with meat and fat, or evefl as the sole nuf.riment 
in the case of tho.se who have a rehah for it,^i.d by whom it 
is well aigestcd. This is especially successful in c<a.se^c£*, 
glycosuria associated with gout, .and presenting evidence of 
contracted kidneys. In gases ( 5 f gouty kidneys with no 
sugar, but traces of albumen and low specific gravity, an 
exclusivehr milk, diet i.s*a great aid to elimination, and may 
avert the attacks of spasmodic dysjmnia and even of ursemic 
symptoms. 

Peptonised Milk.—When through extreme atony of 
the stomach, through ulceration or other* disease of that 
organ, the natural power of peptonising the casein is lost, 
the change may with advantage be brought about in the milk 
itself by the addition of some solid or liquid preparation of’ 
pepsin, or of the mixed ensiymes of the^stomach and pan¬ 
creas of one of the lower animals, that of the pig h«ing th^ 
most active. The milk is dSuted with an equal volume of hot 
water, the ferment added as directed for the particular pre¬ 
paration, and after being well mixeS the vessel is ]jut to stand 
for about twenty minutes in another oontoining hot water, so 
•that its temperature may bo maintained !(t 99° F., or that of 
the living body. If left longer it Enquires a bitter taste, and 
•at the end of an hour would be absolutely undrinkable. Since 
Ais indicates that within the fiwt half-hour the conversion* 
of the oasSin into pepsin has only commenced, it is clear 
tJiat the practice of bringing it to the boil^g-poi^J;. th«8 
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destroying the enzyme and arresting the further proaess is 
en-oneons. The milk should rather Ije ])r(j[)^red in*siiittll 
quantities at a time, and the whole drutsik before it has 
become unpalatable, so that the artificial digestion may be 
continued in the stomach. If the milk must be Wjpt the 
vessel containing it should be immersed in ice, which will 
have the effect of suspending the peptonisation without de¬ 
stroying the ferment, the'* action of which will be resumefi 
in the stomach. It should, however, in most cases, that is 
unless iced drinks are indicated, be warmed for a few 
miiuites before being" administered. In rectal feeding, 
where the (piestion of t^ste does not enter, the artificial 
-paihonisation may with advantage be carried on for an,hour * 
before the injection. • 

The use of peptonised "iriilk in infant feeding is to be 
strongly condemned, except under such circumstances of 
disease, &c., as render it advisable in the casf* of adults. 

Milk and Whey Cures were practised by the Arabian 
physicians, but ire recent .times have been revived and 
systematised by the Russian, Dr. Karrick, in the treatment*of 
many chronic diseases, and have found advocates in Karel, 

P. von Niemeyer, Winternitz, Pecholier, and Weir Mitchell, 
who all attach great importance to the method of applying 
them as regards the quantities and times of administra¬ 
tion. Karel excluded all other foods, especially at the 
Summeneement of the treatment, beginning with a teacupful 
of warm milk at*8 A.M., 12, 4 p.M.*!ind 8 I’.M., and gradually 
increasing thev quantity taken at each meal to three cups. 
Constipation in the earlier stage of the course he regarded 
as an indication of f»)lerance, and remediable by an enema or 
mild apelVient, but ^f persistent calling for the addition of * 
coffee to the first medl, anfl of stewed fruit or roast apples to 
that at 4 r.M. Diarrhoea and flatulence he met by reducing' 
fllie quantity or snbstitutinf* skimmed for whole milk, and, - 
after five or six weeks, allowing a more mixed diet, preferably . 
light biisad an^ pounded raw beef, reducing the meals ^jf 
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milk alone to thrle, and, later, giving milk gruel instead of 

mint (July. 

Triie diaensdit in vvMch Karel found it most successful were 
dropsies, whetliei* renal or'cardiac origin, hypeia'iuia of 
the. liver, neuralgia, especially if dependent on abdominal 
disease, hysteria, and es]>eciftlly obstinate dysjjepsias. KVen 
in advance<l disease of the heart, kidneys, or liver, relief was 
obtained in the diminution of the dropsy, but no benefit was 
found in cases of advanced tiiberciflosis. 

Weir IMitchell began with much smaller doses, not more 
than one tablespoouful, and that of skimmed milk, every two 
houi'ij, the doses increased by one tabl(!sj)Ooiiful each, until by 
the thirj day the daily allowano* was l6 Ounces. In the 
conr.w of the second W'eek, larger (piautities were giveB at' 
longer intervals, and whole milk gradually substituted for 
skitiinied ; after the third week, a little white bread, arrow- 
root or rice vvas added ;,in the fifth, one or two cutlets daily ; 
and after the "sixth, the ])atient pas-ed to a mixed diet, 
though for r long time milk formed a large item. Weir 
Mhchell never observed any gain of weight at-dhe- coin,- 
mencernent - 'f the course, aud, indeed, very fat persons would 
ccntiniu! to lose weight even vvlien the consumption of milk 
was at its maximum. 

Lebert obtained very favourable results from a milk cure, 
in ulceration and other gr.-ive disorders of the stomach, but 
he strongly deprecated the ligid milk anti whey cures in all 
other diseases, except some forms of dialretes. He prefers 
giving large quantities of milk along with a mixed nutritious 
and digestible dietary, recommencing the patient to drink 
slowly 300-500 grammes, or half a pint to a pint of milk, 
where practicable freshly^ drawn and w^rm from the cow, 
every morning and evening between 5^ and 6 o’clock. At 
^the same time he allowed a dinner of soup, roast meat, 
young vegetables and cooked fruit, with a little wine qr beer. 
An hour qfter the morning’s milk, a breakfast of 4 ;ea of 
•Qoffee with milk and biscuits, and perhaps one or two lightly 
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boiled eggs, and in the evening a supper ol good soup with, 
In the absence of fever, some more roast meat. If milk 
were well borne, he would add ar.otht;r loe)/200 grammes 
(3-6 ounces) of milk to the breakfast ant’ supper. 

Whey i.s never given, as milk is, without other food, but 
in Ihrge quantities it acts as a lUxative and diuretic, partly, 
as Jf. May thinks, in virtue of the salts, especially those of 
potash, to which he ascribes also its occasional etl'ect on the 
heart, temporarily increasing the force and frecjuency of the 
pulse. * 

KOUMISS OE KUMYSS 

Koumiss, obtained by tlie alcoholic fermentation mf milk, 
“has“neon in use among the nomad tribes of Western'Asia 
from time immemorial. TJonier (“Iliad” xiii., 6 , 6 )called 
the Scythians Galactophagi, o'r feeders on milk, and 
Hippomorgi, or milkers of mares, ind Herodotus (iv. 2) 
describes their method of churning the 'mare’s milk in 
wooden tubs; but neither of these authors alludes to its 
fermentafion or the intoxicating character of the product„80 
that it seems probable that koumiss as we know it was a 
discovery of later date. Be this as it may, it is certain that 
it has been known to the Bashkirs and the neighbouring 
.tribes for many generations, perhaps for centuries; but 
though it was frequently mentioned by the Russian medical 
^en practising in 'Orenburg, Samara and Astrakhan, and 
Spassky in iSjq., and Flamenko in 1842, contributed papers 
on its therapeutic uses to the Russian Military Medical 
Journal, it was not until tiie publication of the works of Ukke 
in 1863 and of Poloubensky in 1865 that the attention of 
physicians in Oent^iil and Western J'lurope was turned to ^ 
the subject. About_ that^ time a number of monographs 
appeared in Russian, but that by Stahlbergof St. Petersburg . 
^1869), published in German, did most to popularise the 
subject beyond the limits of the Russian Empire. TBe' 
fullest account of the preparation of koumiss from the milk • 
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of cows as well aHof mares, and of its therapeutic uses, with 
a rejViSw of the literature in English, will be found in the 
appendix by .Qr* Staiige 4 ) Bauer’s “ Dietary of the Sick and 
Dietetic Methods*o|^'l’reatmetft,” being vol. i. of Zienissen’s 
“General Therapeutics,” translated by the ]>resent author, 
and puGlished by Smith and Elder in 1885. • 

Koumiss is a white foaming liquid, with a refreshing, 
slightly acid taste, containing small but variable quantities 
(S alcohol, the percentage depending on the mode of prepa¬ 
ration ahd the time that it has been kept in process of 
fermentation. 

The preparation of koumiss by the nomads of the Steppes 
is a soiugwhat rude and empiricai process, tiarried out in a 
rnanaer, and ainlJ surroundings, far short of Wesftern 
standards of cleanliness, witii the result that the product, 
though palatable while fresh, is very unstable, undergoing 
speedy decomposition. , 

The Ste])pe fnares, whoso udders have been remarkably 
develo])ed by ages of selective breeding, and which are kept 
sojely for this jiurjrose, are milked six to eight tki:*e-a day, 
the quantity yielded at each milking being about one litre. 

'I’he milk is poured into “sabies,” the‘oriental leathern 
bottle, made of a smoked horse hide, or into long narrow 
cylindrical wooden churns or mere earthen jars, each being^ 
fitted with a suitable stirring rod or mixer. The ferment, 
consisting of koumiss of one, two or three days old according 
as a weak, medium, or strong product is desired, is‘added in 
the proportion of one part to ten of the fresh milk. The 
mixture is continually stirred an^ agitated dhring the day, 
but allowed to rest at night. The temperature should not be 
under 55" E., and the higher it is (up to the more rapidly 
’ the fermentation proceeds. At the bej'inning of tfie season, 

^ dried residue of the previous year’s koumiss is used ss a 
ferment, or, if none be available, an artificial one is qjade by 
mixing wjjeat flour, millet, honey and brewers’ yeait witfi 
• stale mare’s milk to a paste, which is tied up in a calico bag 
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and dropped into the milk. In about twepty-four hours the 
fermentation will be jiroceeding actively, and the kor.-miss 
ready for bottling. , . , , 

For the nomad tribes on ,llie Volga_^ and Ural koumiss 
is a food rather tlian a medicine, though available tor a few 
months only in each year. Dfiring the long anu severe 
winter th.ey and their herds are reduced to the verge of 
starvation ; but with the return of spring the rich sweet 
pasture of the Steppes rt.stores flesh to the herds and Hocks, 
while the tribesmen revel on fat mutton and koamis.s, of 
which they consume enormous (quantities. [Jut so long as its 
preparation was held to'be a secret of the tribes, the obstacles 
in the way of its use as a '•estorative in wasting diseases were 
>' insviperable. The remoteness of the region and the dift'ciilty 
of communication save with a few of the neighbouring pro¬ 
vinces of Russia, the dirt and hardship of a life in the 
“ kibitkas” and liuts of the natives, at one time deemed an 
essential of the cure, but unendurable by any save the seasoned 
traveller, and the cost and unsatisfactory character of the 
accornjaoilution in the hotels,and “ establishments,” with very 
few excej)tions, elfectually deterred medical men from 
advising their qrutients to resort to Samara or Orenburg as 
they would to the Eugadine or to Egypt. The clear dry 
atmosphere of the Steppes in summer, where the humidity 
does not exceed 55', is doubtless, like that of deserts and 
elevated jrlateans generally, a great aid in the treatment of 
tubercular and other cases. There are certain peculiarities 
in the composition of the milk 01 the Steppe mares, which 
are asci’ibed by I'cstnikof^ of Samara to the pasturage, an 
opinion with which other local phy^siciaus and the proprietors 
of “ establishments agree; whereas Stahlberg of St. Peters¬ 
burg refers them to the breed, which he maintains need not ” 
degenerate through remo^al to other climates, provided the 
conditions be not too diverse. But though this difti- ’ 
oulty ^ere overcome, and the uncertainty attaching to the 
alcoholic strength and acidity, with extreme instability of the , 
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kouTn^s prepared by the crude and empirical method of the 

noTnads remov(ed by t4ie adoption of more exact and scientific 

})rocesses and gi-’enjer cleanliness, the comparatively short 

period in each year during which i,ho mare is in milk 

eflFcctiially precluded the ^'stematic employment of the 

koumiss cure in clironic t<iberoular and other diseases. 

Polonbensky was the first t» prepare koumiss from cow\ 

milk, which he skimmed in order to assimilate it to that ot 

Ihe mare'. TIis procedure was to pour into an oaken cask a 

bottle of five days’ koumiss as a fermept, with a glass of warm 

wateg, in which thirteen grammes of milk sugar had been 

dissolvetiand a boltlo of skimnied‘milk. Tfio mixture was 

beaten for half an hour, then alter three hours’ rest a second 

bottle of skiniMod milk, and aft^r three more a third, the 

half-lioiir’s beating being re1)eated each time. At the end of 

forty-eight hours the koiimiss was ready for bottling, and put 

by for two or th’ee days according to the strength desired ; 

but after foni days it was unusable except as a ferment. 

^e was satisfied that this * koumiss was rn'ncjf'TTrora 

digestible than the original milk, and that its a' tion on the 
. . •• 
nutritive processes was in every respect the same as that of 

mare’s milk, which was almo.st unobtainable in winter. 

Konmiss of a more stable character is now made at several • 

of the great dairy oompaiiit.s’ works in London and abroad. 

To Dr. Vieth belongs the credit of having'first prepared from,,, 

cow’s milk a konmiss cf Jjnovvn and constryit composition, 

and of such stability that it could be kep.t for weeks, thus 

permitting its delivery at a distance by rail. 

The details of the procedures followed by the several 

.companies are trade secrets, jealously guarded frgm their 

rivals and the public, but they all consist essentially in the 

jobservance of the utmost cleanliness, the sterilisation of all 

a^aparatus employed, and perhaps^of the milk itself, scf as to., 

exclude allbacteria that might set up irregular fermentations; 

•the removal of a portion of the fat and tlie addition of soipe 

milk sugar; and the greatest care in the pre ration'*orthe 

special ferment, which should approach as nearly as possible 



162 milk: its prodttctton anf ttSes 

to a pure culture of the specific organisms necessary foKy the 
jiroductiou of alcoholic fermentation, that the b'acttria 
ordinarily i)resent in the inilkiand dorived-from the air are 
incapable of ett'ecting. 

Dr. I’anl \'ieth, whose procedure was based on than of Dr. 
■lagielski, not only studied the methods practised in Russia, 
but took advantage of the presence of a herd of Steppe mare.s 
with their Bashkir attendants at the ITealth Exhibition heid 
in London in 1884, to prepare koumiss in England from 
mare’s milk, and to employ it as a standard in his experi¬ 
ments with cow’s milk. His cow’s milk koumiss received 
the highest commendation from Russian physicians and 
con.'peteut judges, who pronounced it in no way inferior to 
the genuine article, over which it jjossossed the advantage of 
far greater stability. Messrs. tVelford and Sons, Ltd., of 
Elgin Avenue, Maida Vale, prepare a cow's milk koumiss fully 
equal to that of Dr. Victh, and ap]iarontiy identical with 
those described on page 164 as “full” and “medium,” but 
their .a?\clyses are hot publio. This is, however, a matter of 
little importance, since the composition of all undergoes 
changes, progressive though slow. The only essential differ¬ 
ence is in the percentage of alcohol, which does not approach 
that in mare’s milk koumiss until fermentation has been 
kept up for over three weeks, and never equals it. This is 
a difference which, for some therapeutic and dietetic purposes, 
constitutes a real defect, and which it is to be wished could 
be overcome. The following analyses of the Russian koumiss 
taken from Dr. Stange’a work, of that made from mare’s 
milk by Dr. Vieth in 1884, and of the different kinds pre¬ 
pared from cow’s 'milk taken from Mr. Richmond’s work, 
exhibit these differences very clearly and illustrate the 
changes effected in the several constituents of the milk by 
fermentation as well as the different rates at which the 
^changes proceed in each. ^ - 

From the first table by Dr. Stange it will be seen that by. 
abctt'iie end^of the first day the destruction of the sugar is 
complete; the alcohol and lactic acid, having attained their 
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maxima, I'emain itationary, the only changes recognisable 
after*tje thirtieth, hour being an increase of the free carbonic 
dioxide and a seductiftn iii the amount of proteids, due, as 
IJochmann showed, io the partial peptonisation of the casein 
and albumen, which are converted into parapeptone and 
peptone respectively. » 


i)Ji. STANdE’S ANAIA'SIS of’ KOUMISS FUOM THE MILK 
OF MAKES, rUEl'AKEl) ON THE STEl'l’ES 


I 


KoiiiiiiijS 

KuiimiisK 

KoinnisK 

Koiimisa 


T^iusli 

ufti-r 6 

nftci 18 

iiftt-r 30 

after 4 


iiiaio''* 

llOUI’H 

llolll.S’ 

llOtU's' 

days' 


milk 

fcTIIK’lltll- 

fuinicntn* 

leriijenUi- 

Ifinii'iitu* 



tlUll • 

tiiiii 

tioii 

tion. 

AIc’olu)! 

0 00 

lifs 

1.93 * 

3.00 

300 

(’arl*'>ii dioxidt.' 

0.00 

0 JS 

0 Oo 

0 70 

1.10 

Lavtic acid 

0 00 

0 i<) 

0 5O 

0 64 

0.64 

Milk siij^iU’ 

5.10 

I.8S 

i.r >3 

0.00 

0.00 

('asc'u and allmmcn 

2 10 

2*^5 

220 

2.00 

1.60 

. 

I 0 ^^ 

1.90 

I 90 

I 90 

I 90 

Sal^- 

0.30 

o .|5 

0.45 

0 40 

0.40 


The diminution in the percentage of salts is not easy of 
explanation. If not an error oi observa«ion it is nrnbabjy 
due*to the breaking up of the citrates, which, according to 
Soldner, constitute 33.07 per cent, of Ihe totftl salts, and the 
conversion of the citric acid into carbon dioxide, which 
continues to increase after the alcoholic fermentation has 
ceased through the exhauslion of the sugar. 


ANAIA'SES Of' KOUMISS I’EEl'AKEI) BV LH. VEITH’S BKO. 
CESS FROM THE MILK OF STEI’BE MAKES IN LON»ON 


-- -D 

After I 
<lay.^ 

After 8 

da^e. 4 

After 2:2 
(lays. 

Water . 

9143 

92,12 

92 07 

Alcohol .... 

2.67 

2.,93 

2.98 

Lttctic acid .... 

0.77 

1.08 

I.2f 

Milk sugar . 

1.63, 

,0.50 

0.28 

Casein . 

0.77 

o .«5 

0.88 

Albumen 

0.25 

0.27 

0.24 

Albumoses .... 

o.flS 

0.76 

“•77 . 

» Fat . . . . , 

lie 

1.12 

1.30 

Ash .*.... 

0.35 

0.35 

o- 3 f * 




Full Koumiss. j, Medium Koumiss. M'hey Koumiss. » \\ Diabetic Koumiss. 1 * “?^ussian Koufbiss." 
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Water . . . 89 32 rroteul . 

CO*-^ . . . ....83 Sugar (milk). 

Alcohol • . 7 ^ 

Lactic acid . .47 ' 
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Co^yaring the^ with Stange’s analysis we note, besides 
the^lc^er fermentation, that the destruction of the sugar 
was not complete evjsn sfl late as the twenty-second day, 
when consecpiently (#ie percentffge of alcohol had not quite 
reached ilie possible maximum which it did in the koumiss 
examined by Dr. SI ange on tlie Steppes. Dr. Vieth did not 
estimate the CO^ evolved in’ the fermentation, but distin- 
giislied the several proteids. 7 he ap^iarent fluctuations in the 
percentages of some of the constituents would be accounted 
for if, as is probable, the successive satn]>lps were not taken 
from tlie same milk as those of Dr. Stange’s certainly were, 
and tlft .same may bo assumed of the following analyses by 
. Dr Vietlf of different kinds of koumiss ])repared by him 
from cow’s milk, and with one e.xception still supjjlied from 
the laboratory : • 

Kephir is a preparation of a similar nature, obtained by 
means of a different fcrnTent, known as l<ephir grains. The 
following analyses are given by different authorities : 


• 

konii; 

(nicaii) 

• 

llaintiitinrSdii 

vifcie,.... 

old i'ainplc) 

W.itcr . 

91. 2 J 

SS.915 

QO.09 

Alcohol. 

•75 

.720 

64 

Lactic AckI 

r.02 

.727 

•44 

Kilt .... 

1.44 

3.088 

I H2 

Su^rnr 

2.41 

2.685 

1.87 

C'aHein . . . . 

2.83 

2.904 

2.90 

Albumin 

36 

.18G 

.07 

Albimiosos 

• 

.0C7 

•f 5 

Ash • 

.OS 

70ft 



The amount of fat given by Hamftarsten is remarkable. 

When the fame of the “koumiss eyre” first reached 
Central and Western Europe, its results \»ere, like (Jiose of 
other cures, overrated by the expqpents of the treatment, 
mostly medical practitioners interested in, if not themselves 
thb proprietors of, “establishmer^s” and “institutes*’ for 
carrying it* out. Those who had set up in Samarrf and 
Orenburg availed themselves of the glamour attaching to the 
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Far East, the clear dry atmosphere, the sweet-scented {visfures, 
and the wild life of the boundless Stejipes, to represeilt these 
as indispensable conditions; while such, as circumstances 
detained at Moscow or St. Petex'sbufg maintained that, 
suitable as those regions would be for sanatoria for eonsump- 
tion if they were more accessible and civilised, the treatment 
might be pursued with equal success in any healthy locality 
where genuine koumiss»and "pure fresh air ooukl be had. 
The use of cow’s milk rendering a supply of koumiss equally 
available throughout the year and the introduction of more 
stable forms have led* to a much wider use and a more 
critical estimate of its value. The pioneers of koumiss 
taking the famished Tatar as an example, compelled their 
patieijts to swallow enormous quantities,hen litres or more in 
the day, and little else, exacept fat mutton in the way of food 
or drink; but at present it is rarely that one is asked to exceed 
five litres, and a reasonable variety of foods.is permitted. 

It is now allowed by all that koumiss is not a drug, but a 
nutritive, digestible food and drink, although containing no 
'v'er^considerable amount of dry solids compared with'the 
fluids. It is, itii short, appropriate to the same class of cases 
as milk, over which it has the advantage of the greater digesti* 
bility of its partially-jxeptonised proteids, the presence of a 
' small quantity of alcohol, and the refreshing effervescence. 

Combined with the open-air treatment it has been found to 
• give e:«3ellent results in tuberculosis of every kind, in con¬ 
valescence after wasting diseases and nervous exhaustion. 
The older wrjterst not only enjoined a very restricted diet, 
but enumerated many (liseases in which it was contra¬ 
indicated. At present the diet is regulated entirely by the 
disease* and the ‘patient’s general condition, the koumiss 
being looked on merely^is an extra or addition; and there 
are few diseases in which it would be deemed hurtful, unlesfi 
.someTorms of heart disease, epistaxis, hiemoptysis, dysent^ery 
and diarrhfca, though in enteric fever Sambrzchitsky obtained 
t he bes t results. 
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THE RELATION BETWEEN MILK AND 
DISEASE 


WllKN 0110 oolisiders liow iiiiuiy diseases have already boon 
jiroved, wliilst others are susjiecthd of being, of bacterial 
origin, and that milk is one of,the best of culture media, 
especially for the pathogenic forms, and is very jirone t,o 
changres of a |>uircfactive and fernientive nature, vith the 
production of ptomaines or poisortoiis alkaloids, and lastly that, 
(|uite apart from sue.h specific infection or fermentation, the 
secretion is inlliienced in various ways beyond the power of 
tlie inicroscoiie or analysis to determine, as by febrile dis- 
“tnrbance, disorders of nutrition, inckidiug ihe excretory 
functions, and even by mental emotion, one cannot wonder at 
its being often nnwdiolesome, or even poisoiioua under certain 
conditions, and a frequent vehicle of sjiecitic disease. 

Apart from the ordinary souring of milk, and tlie putre¬ 
factive changes, set up by the Bacillus roli emu munis and 
other saprophytic bacteria, a remarkatile phenomenon has 
been observed in milk when subject to tjie agitation of 
transport in hot wcathef, without having been previously 
refrigerated, in the production, doubtless by bacterial agency, 
of a jitomaine giving rise to vomiting, purging and prostra¬ 
tion which, in a classical instance, occurring at a hotel in 
New York and investigated by Professor Victor*Vaughan, 
was isolated and found to be icfentical with that which he 
had previously obtained from some poisonous cheeses, and he 
tad accordingly called TyrotoxA. He consequently came^o 
the conclnsion that it had not, as he then supposed, been 
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formed in the cheese, but was already present in the milk 
from which the cheese had been made. 

Milk is more or less unwholesome when taken from a- c(jw 
suffering from any febrile disturba'nce, ii,vflamniatory affec¬ 
tion, or from fatigue, fright, or over driving. 

Fermenting fodder, as brewers’and distillers’grains-, silage 
or sour mashes, render the milk apt to sour early, and, oven 
before it has undergone any perceptible alteration, to induce 
diarrhoia in infants; and such food is prohibit(!d in the con-i 
tracts made with the farmers by the better class of dairy coin- 
.panies, condensed milk factories and creameries. 

Specific diseases oommvnicableby milk include (l) diseases 
common to the cow and to man ; (2) those primarily of the 
cow but cominuiiicable to man ; and (3) those of man (a) 
under cprtain conditions, communicable in a more or less 
modified form to the cow', ajid (h) diseases peculiar to man, 
of which the milk contaminated by the addition of water 
containing the bacilli, by the hands ^of the milkers or by 
exposure to the infection in sick rooms, becomes the vehicle. 

Of specific diseases common to the cow and man, com-,, 
m«siii. 5 bie by milk, the most important, and indeed the only 
undoubted examplp is tuberculosis. Diseases of the cow 
communicable to man are foot and mouth, disease, with¬ 
out any modification of characters, also anthrax, pleuro¬ 
pneumonia, and some others, both general and local. 

The only disease of man that has been proved to be com- 
tpnnicablej to the cow, and retransmitted to human beings 
by the milk of t'ha affected cow, is scarlatina ; but those of 
which milk is the parSsive vehicle only are the most numerous, 
including at any rate scaflatina, diphtheria, enteric 
(typhoid) fever, apd possibly cholera. 

Many attempts haw recently been made to revive the belief 
in the non-identity of hunan and bovine tuberculosis, 
and thus to impugn the soundness of the statistical evidence 
in favour of an increase inethe intestinal tuberculosis of ‘ 
infants, eoncurrently with a reduction in every other form of 
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the disease at ail ages, and assumed to be connected with 
thefr larger consumption of milk in its natural state; but it 
caijnot be said that they have been successful. Formerly 
the dualists took Ah^ir stand on the different appearance 
presented to the naked eye by “the grapes,” or “Perlsucht” 
{is., pearl disease) of the Germans, in the cow and of tuber¬ 
cular pleurisy in the human-subject, but in 1901 Koch, who 
had been the first to isolate the bacillus and to demonstrate the 
raal nature of tuberculosis, appealed to a series of experi¬ 
ments carried out by him and, as he said, confirmed by those 
of others in America, lie failed to induce tuberculosis in a ■ 
number of cattle, either by inoculation with cnltures of the 
bacilli, or by adding to their food, for sevOTal weeks con¬ 
secutively, tuberculous matter or tissues from human subjects; 
yet these, or siinijar animals, proved very susceptible to 
infection bv like means when bovine instead of human 
tubercle was used. Ro, too, in animals of other kinds— 
rodents, monkeys, &c.. tfie bovine was aiw’ays more virulent 
than the human tubercle. 

J 3 ut admitting that his experiments cjp cattle were con¬ 
ducted with the utmost care to ensure success, it cannot db * 
denied that in other hands, equally worthy of confidence, 
similar experiments have been completely successful. Under 
any circumstances negative results prove little, but when 
they are oi)posed by positive they simply indicate the pre¬ 
sence of some factors, conditions, or circumstances, known or 
unknown, conspiring to defeat the result. The converse- 
experiment of the intentional inoculation.of man with 
bovine tubercle was, of course, inadmissible,, although it 
alone could give an answer to \he question of man’s 
susceptibility to infection from the cow; bet several instances 
jre on record of infection following accidfintal inocalations 
under circumstances differing little, if at all, from those of 
scientific experiments. 

It is well known that pathoge»c bacilli acquire of lose , 
yirulence daring cultivation in different media or in the 
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bodies of different species of animals, and^ all that Koph’s 
experiments siiowis that the bacillus of tubercle posseeses,^)r 
acquires in the bovine organism an inte,nsified virulence, wall 
seen in the case of other animals, as iho«ikeys, inoculated 
with it; and if so, why not in man? He jn-oves too much 
for Ids own purpose, for while hp has not dis]iroved the sus¬ 
ceptibility of man to bovine tubercle, he has even suggested 
that it may be more virulent to him than is his own. 

Again, he endeavoureihto refute the hypothesis of infeG- 
tion through the ingestion of tuberculous mill; by arguing 
that in such cases the mesenteric glands must necessarily be 
the primary seat of the* disea.se ; whereas, frerpient as is this 
form of tuberculosis in infancy as eonqiared with adult life, 
it is.rarely a primary condition, the lungs and other organs 
being talso and probably already involved. This reasoning, 
however plausible, is not bonoliusive, for the evidence of the 
communicability of tuberculosis by ^le ingestion of tubercu¬ 
lous milk is in the case of rodents overwhelning, and in that 
of calves has been e.stablished beyond di.spute, so that we are 
not jnstifuid in saying more,than that the intestinal canaHs 
not a favourable inlet, still less does it present a favourable 
nidus for the tutfercle bacillus, which, if it gain access by that 
channel, appears in the majority of cases to be carried by the 
lacteals, tho tlioracic duct and llie veins to other organs, as 
the brain or lungs, where the conditions are most favourable 
to their developmept, the intestinal glands becoming impli- 
'cated l«ft.er, wjieu the general vitality has been impaired. 

In short, the'essential identityhf the tubercle bacillus and 
tubercular diasas^ in tlie^ow, in man, and in other animals 
is indisputable, as is its communicability by means of in¬ 
fected milk amon^ other modes and vehicles ; and, lastly, 
experim*ents seem to indicate a greater virulence in the" 
bacilli of the bovine’disease alike to animals of the same and 
of dthfr species, including man himself. ^' 

• Thg transmissibility of bovine tuberculosis to man botluby 
iueestion of tuberculous milk and by inoculation has been. 
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demonstrated aglin and again by experience, having the 
fonpe^f experiment. One of tlie best known and most con- 
yincing is tiifft; ijiparted'by I,)r. Ollivier, a story of thirteen 
girls, scholars of Lft Dames Dianolies at Chartres, of healthy 
parentage, and all previously enjoying good health, who, after 
having been some years in the school, fell ill in rapid 
siiceession, five of them dymg of acute tubercular disease. 
Dr. Ollivier, suspecting the milk,»liad the cow kept on the 
premises slaughtered, when well-mo.rked tubercle of the 
udder was found. Dr. Nocard also rejiorts the case of the ^ 
daughter of a medical man at Bern?, a remarkably fine girl, 
who tvith her parents was in the^ habit of^ spending every 
Sunday at a farm-house. She died of intestinal tuberculosis 
jirimary and e.xtensive, and four of the five cows belonging 

to the farm were found to have tubercle of the udder. 

• 

Similar, though perhaps less striking cases have been re¬ 
ported by Johne, Demme, Stang, Leonhardt and Schuppen- 
hauer, among others; and Mazyek Devenel, of the Sanitary 
Board of Pennsylvania, in 1900 describid live instances of 
tiAerculosis of the skin produced by accidental inoculafiflu' 
in men, four of them veterinary surgeons*through wounds 
contracted in cutting up the carcases of tuberculous cattle. 
Every one no doubt has often drunk the milk of cows 
suffering from tuberculosis of the udder, but only the more • 
susceptible have contracted the disease; though Kunth and 
Ostertag, experimenting on guinea-pig.s, found that tha* 
quantity drunk was an important factor in the infection, and 
very few, except infants, take habitually fergg quantities of 
milk as such. 

As to the proportion of cows whose milk contains the bacilli 
« we have a considerable number of cbse^ations. Professor 
*Bheridan Delepine, at Manchester^ found tubercle bacilli in 
• 16 of 432 samples of milk taken from dairies in the city and 
ngder sanitary supervision, the proportion being only *3.7 pej 
^ cent.; but In 16 of 91 samples of country milk, and in of 93 
■ t*aken at the railway stations, equal to 17 jjpr cent^and_,i8 
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per cent, respectively; more recently, he his found the pro¬ 
portion to be 25 per cent., and Dr. B. Hope at Liverpool 
found them in 7 of 24 samples, oi»28 per cfrifc. Hamilton, 
Boyce, Woodhead and Delepine, in thbir observations at 
Liverpool, found the pro])ortion to be 29 per cent. B'illiiiger 
at Munich found 16.6 per cent., Martin in Paris 33 per cent.. 
Bang in Copenhagen 15.5 per cent., the Municipal liabor.ntory 
at Paris, 40 per cent., Peters in Boston, U.S.A., 33 per cent, 
Piorentini in Milan, 10 per cent., and Obermeier in Berlin, 
,.where the insjjection of dairy farms is practised, only 7.5 
per cent. Obermiiller, however, found 8 out of 13 samples 
from one large dairy in Berlin infected, and Jiiger 7 ovit of 
100 consecutive samples delivered to a hospital in Kiinigsberg. 

Attempts have been made, notably by. Koch himseif, to 
invalidate the conclusions of the late Sir K. Thorne-Tliorne, 
from the increase of intestinal tuberculosis in infants of late 
years, while every other form of the disease has diminished 
remarkably at all ages, on the ground that were s\ich 
increase due to the more general use of cow’s milk, the 
■iitleBcinal disease would be in most cases primary, instead of 
being usually secondary to deposits in other organs. But 
Nocard’s experiments with the bacilli of glanders proved 
beyond question that infections by no means necessarily 
cmanifest themselves at the point of inoculation or entrance, 
and thus tubercle bacilli taken in through the villi of the 
<»tomach find bowel'may pass on and find a lodgment in 
other organs where the conditionst^for their development are 
more favourable. et primary intestinal tuberculosis, though 
not of frequent) occurrences in infancy, is infinitely rarer in 
adults. German medical literature, with its Ccntralhlatter, 
rarely misses any observation of interest in that of other , 
countries, yet Behrene could find but two such cases down 
to the year 1894; and though others have been added since, • 
as that ^oted by Ollivier from Berne, they are so few as to* 
be prafttically unknown. On the other hand, Bbltz found 
eleven cases of the nrimarv disease in 176 noat-mortent ** 
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examinations of Children with intestinal tubercle. Gravitz, 
bejjve«n 1876 and 1888, at the Charite Hospital at Berlin, 
found 10 primtify aiyl 2oe secondary cases, and Biedert only 
16 of exclusively imtestinal tflbercle among 3104 children 
dying of tubercular affections. These, few as they may be, 
are numerous indeed when (fimpared with the cases occurring 
in adults, and are, moreover,’only those in which the intes- 
tjpal disease existed alone, oi*greaJ]y in advance of the few 
deposits in other organs, and probably represent but a 
minority of those origiu.ating in the bowel; for when tubercle 
was, as it is in most fatal cases, \VideJy disseminated, it being 
impossible to say with certainty which was the original 
focus, tlft cases were assumed to be secondary as regards the 
bowei, though it was (juite as likely that that was the 
primary seat, and the pulmonary disease secondary thereto. 

There is no doubt that during the last fifty years bovine 
tuberculosis has increased enormously, especially among 
cows ; and during the same period the mortality in England 
from abdominal tuberculosis of infants jinder one year has 
also increased by 27 per cent.. 4278 males and 3^54 feuiak* 
of l,00O,cx)0 children born dying from ^lis cause within 
the fii'st year, mostly between three and six months from 
birth. In the second year the mortality falls to one half of that 
in the first year, and from this time sinks rapidly. 

The prevalence of tuberculosis among cattle may be 
estimated by the numbers reacting to thh tubercnliij test, 01; 
by the presence of tubercle visible to the na]fefl eye, but the 
figures available, for the most part, include oxen, who, from 
their more natural and out-door lif#, are far less liable to this 
disease than dairy cows. Confining our attention to the 
latter, we learn from Mr. C. Hunting*, F.R.C.V^fe., that 
25 per cent, of those in London an440 per cent, in Edinburgh 
•reacted, the average in Yorkshire, Durham and Midlothian, 
Having been about 25 per cent. *In the German slaaghter- 
houses alAiut 35 per cent, of the cows presented some 
*efVidenceof tubercle, the proportion rising with the age to 



1 ^ 4 - milk ; ITS PEODIICTION AND U^ES ' ^ 

99 per cent. These figures include the luc^t trivial deposits, 
as in the bronchial glands, though, of course, in the Uijijbrity 
the disease would have extended iq, course of titne. ' 

Hut the onl3' conditions (Vtctainly repcJeriug the milk U 
source of danger, especially to infants and invalids, whose 
poviers of resistance to infectiomare least, are cases in which 
tlie udders are actually involved, and these are fortunately 
but a small minority. Thus in Prussia and Saxony, of the 
cows recognised as tuberculous aft( r slaughter in the years 
1891 to 1897, only 1.35 were found to have tuberculons 
udders, but Prof. Osterfa believes that in f/e 7 iera!isfd 
tuberculosis the udders are imj)licated in from 5 to 1,0 per 
cent, of the castfs. ' , 

'JV.king dairy cows collectively, Prof. Stockman 
found 'that, among 300 examined there were 6. or 2 per cent., 
with tuberculous udders, but Mossrs. Young and Walker, of 
Aberdeen, found 8 out of 77, or 10 iter cent. These figures, 
coupled with the irresistible evidence of the fact that tuber¬ 
culous milk may be, and is, a means of communicating the 
^tJ'SfAse, shs-uld convince the most incredulous that the danger 
is real and great. 

Foot and Mouth Disease has been proved to be 
communicable to man through drinking the milk of affected 
animals. Prof. Johne tells how in a district in tlermany 
where the disease was prevalent, the occurrence of numerous 
cases of “pneumonia” accompanied by eczematous or her- 
*^etic e/hptions, and occasionally fatal to young infants, 
attracted his aftention, and in Jiulonburg’s Handbuch des 
GesundheiinweSniH lie relates how two young medical men and 
a veterinary student each drank a litre of milk from infected 
cows daily, until ^6n the fourth or fifth day they were 
attacked with febrile disturbance, pulmonary catarrh, and ' 
eczema of the face, hands, and feet. The same milk when 
boiled jvas found to have been rendered harmless. » 

* Of tjie diseases of man communicable to the epw, and by ■ 
her to man again, one only is at present known, vi4,» 



THE»BEJ.ATrON BETWEEN MILK AND DISEASE I7g 

• 

scarlatina. Oiij knowledge of the subject dates from the 
clas^cM investigation by Sir AV. 11 . Power, Jledica! Officer 
to ftie Local (<8\4.^rnm»'nt^oard, assisted by T)r. Klein and 
the late Or. Canu'fojT, Medical»l)lficer of Ilealtli of llendon, 
into a wide.spread epidemic of scarlatina in Marylebone, 
St. Pancras, and llainpsteadj in the year 1885, and practi¬ 
cally confined to the ciistouieiis of a particnlar dairy farm at 
Hendon. The farm bad been,for .several years regularly in- 
S])eoted;by Or. Cameron, the wai.er-.sfipply was taken from the 
ii'ainsoFthe West Middlesex Company, the sanitary arrange¬ 
ments of the sheds, and those fjir dealing with the milk, 
scaldijig and steaming the pails, and the supervision of the 
persons epiployod as well as for tl»e, reportiag of cases of 
infections diseases i.ut only in their families, bnt in those- of 
other persons i.i tl!b neigliboiirliood unconnected with the 
larni were ])ractically jierfeot. Yet at a time when there 
were no cases of scarlatina on or near the farm the disease 
broke out sinin!>aneonsly in four se] .rrate localities in 
St, Panora.s and Marylebone, and about a fortnight later in 
Hampstead, whde in the tw-o fcx'iner di,sf 5 ’icts there was an 
Inl.'rniission, a period of ten days, during which no fresh 
cases appeared ; and after the sale of the miHv had been pro¬ 
hibited, and tbe e]fideniic was abating everywhere, some of 
it was clandestinely given away to poor families in Hendon 
with tbe result that it appeared siinnltaneously in about half 
a dozen separate households, and disappeaved so soon as this 
irregularity was detected and stopped. It was *‘videJ!t that 
the milk was the sole and dmcct source of the infection, the 
only question was as to how the miljc itself* bedhme infected 
in the ascertained absence of any cases of scarlatina in the 
neighbourhood of the farm. Further infyiiry revealed the 
fact Hiat the whole or nearly the whole of the cows had 
sufifered during the period in question from an ailment 
attended by some febrile disturbance, so slight, however, as 
not*to sensijtly afifect their appetites or yield of milk, but • 
majiifested by a peculiar vesicular or pustular eruption on 
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the udders, leading to ulcers which formed scabs that^ sub¬ 
sequently dried and fell off. The disease was introdsce^ by 
two cows bought in the market ‘and Ridded' to the herd a 
week prior to the first appearance of Scarlatina among the 
customers, and by two others ]nirchased a fortnight later. 
It was evidently highly contagious, nearly every cow in 
those sheds being attacked. The third shed, the milk from 
which was distributed in Hampstead, remained free until, a 
few days before it was decided to stop the sale, some of the 
affected cows were removed thither, with the result that scarla¬ 
tina broke out in that district also. Dr. Klein then took up 
the inquiry, inoculating cows and calves with the discharge 
from some recent ulcers, or with subcultures of the micro¬ 
cocci obtained therefrom, producing in e:jch instance a disease 
identical in every respect with that of the original cows. They 
suffered from albuminuria, and the kidneys exhibited anato¬ 
mical changes identical with those in the human kidney after 
scarlatina. The discharge from the ulcers and the blood 
swarmed with streptococci indistinguishable from those of 
scarlatina. Cultures of these inoculated into rodents and 
other animals pr mixed with their food produced in them 
symptoms identical with those caused by cultures of the strep¬ 
tococci of scarlatina. In fact, the demonstration was complete 
of the pathological identity of the Hendon disease with scar¬ 
latina, even to the unintentional experimentation on the chil¬ 
dren of the dairyman’s customers, the infection of the Hendon 
disease inducing scarlatina in them, and that of scarlatina 
causing the .pama phenomena as did the Hendon disease in 
calves, and lastly, the elfects of the two on other animals were 
indistinguishable rfis were the appearances of the microbes 
themseivee. Siude that time several other outbreaks of scarla¬ 
tina have been traced to- milk supplies from dairies in which 
the cows were found to be suffering from the same eruption 
on th*e udders, and no otker source of infection could be dis- 
ooveVed in cases of scarlatina among the perso'ns connected 
vith |he fari^ or with the distribution of the milk. ‘ 
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But by far the larger number of outbreaks of scarlatina 
an(^of<li]>btkeria traceable to milk-supplies arises from direct 
contamination of the milk, either by the milkers or from the 
presence of cases of these diseases in the families of the 
milk veijdors, especially when the parents of the patients 
serve in the shops handling their children and the milk 
by turns, though these case^ will in future be checked by 
ii’yversal compulsory notification. ^ 

Enteric Fever ('JV'phoid) is also spread by milk, 
fmmgh proliably always through the addition of specifically 
contaminated water. There is at prerent no evidence of the 
susceptibility of the cow to enteric fever, though as a large 
drinker of wacei', often highly polluted, her opportunities for 
contracting the disease are such that if she were susceptible 
she could scarcely escape. In everj outbreak that has been 
investigated since the classical case of Oattermole’s Dairy, 
Islington, in l.Syo. reponed by the late Dr. E. Ballard, the 
supply of wafer for dairy purposes has been taken from a 
well coinmnnicat ing with and polluted b^an adjacent cess- 
piti.by leakage, overflow, rat boles or percolation, or in a few 
instances e.xposed to the inflow of storm au(^ surface waters, 
while in a very large proportion there have been cases of 
enteric fever in the farm-house or among the persons 
employed in the dairy, sometimes unrecognised, sometimes 
wilfully concealed, by which the milk may have been directly 
iufected, and through whose excreta the well hq^ been 
polluted. , * 

The pretext of the dairyman is, of course, that the water 
was not added for fraudulent purposes, but merely used for 
washing the pails and ‘ churns,” though w^jen, as is frequently 
done, the rinoings of the pails are added to the piilk it 
becomes only a question of quautit^ii Still, considering the 
rapid multiplication of bacteria in milk, it becomes conceiv¬ 
able that those present in the few drops of water left ih the 
paif might saflice to contaminate the entire volume of wfilk. 
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THE DAIRY 

The exient and (-((iiiijnnent of tlie dairy depend on tlie 
character of the work carried on therein. The iniidinuin 
rerpuremenls being those of the fanner w’lio sendt, his milk 
every .morning and evening b) road or niil direct to London 
or other large towns, ni(),stly consigned to certain regnlar 
customei’s, either dairy comjranies or private linns, wholesale 
dealers with whom he contracts to supply a fixed amount 
according to the time of year; any excess being often sold 
openly at the terijiimis as “ accommodation milk ” to such 
of the wholesale traders as may want more than their 
ordinary supply, or to small dealer's who depend entirely on 
this casual source, which is always available. 

The maximum is that of the country gentleman's establish¬ 
ment, where the daily consumption of cream and butter as well 
as of milk by a large household and the dependants is provided 
for on fhe premises, any surplus being sent to market or to 
tradesmen in the nearest town; aijd that of the dairy farmer, in 
the full mean jug of the word, who sells not only milk, but cream 
and butter, or lays himseif out chielly for butter manufacture. 

The first needs,oidy a room for cooling the milk as it is 
brougliA in by the milkers, and measuring it out into the 
churns, and another fow washing the empty churns if that 
has not'been done with better appliances by his customers,.; 
whereas the latter must hs.ve other rooms for storing, for the 
separator and the churning, working and makbig up oflhe 
bjitter, and a boiler foi' steaming the churns and cleaning^of 
all the utensilj employed in jhese processes. 
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Tlje esseiiftals of a dairy, large or small, are that it 
shaij be cleaa, cool, and airy ; and where milk is stored and . 
cream and butter are made, that the temperature shall be 
iiniforn. and under dbmplete cofitrol at all times of the year, 
viz., 50 «K. to 55' F. 

For this purpose it is desirable that it should be so far as 
possible sheltered by buildings and perhaps also by trees 
f »m the direct rays of the s'un. ^I’he walls should be sub¬ 
stantially built, and the windows restricted to the north and 
north-east aspects, but of ample size and opening to at least 
half their extent. In the smali dairies used simply for 
receiving the milk, refiigerating and straining and sending 
’ it off to the railway station, perfect cleanliness, the light 
uece.ssary^to ensure, this, and free ventilation, with the'ex¬ 
clusion of miiisliine, insects, and dust, are all that are 
required. But in larger and moi’e complete establishments, 
which are in constant use for storage, creaming, aud butter¬ 
making, much care must be given to the details of con¬ 
struction. • 

f)atei- IViiHx. —The walls should be hollow, ’ bonded at 
regular intervals, and the intervening air ^pace ventilated 
above and below, affording jirotectiou against extremes of 
external heat aud cold. 

IViiiduies. —For the same reason the windows should be 
double, with apertures for securing the ventilation of the 
interspace when they are closed. Perhaps the v^-y best, 
construction is that in whit^i the outer consists*of two sashes 
hinged to a (vertical) mullion, and opening outwards like 
doors; the inner of three sashesT of which the upper is 
hinged on its lower side to the (horizontal) transom, and let 
down by cord and pulleys, and the lower th’O fi.xed vertically 
to the mullion, and opening like theiouten sashes, but inwards. 
There should also be a wire gauze screen fixed, like the outer 
sasjies, to exclude dust and insects^ while admitting aibwhen^ 
^he window! are open. 

fyof .—There will, however, be little gaine_d by the best 




Fig. 20 . Model Daisy 
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position and construction of the window* if the sun’s rays 
beat on the slant of a single roof. The entire buildiflgj’or at 
any rate all rooin.s in which milk-, Rreafti, or butter are stored 
or dealt with in any way, should be ceiled, an amjile space 
being left between the ceiling and the roof, and freely 
ventilated. With a high-pitched roof this space may take 
the form of a loft, the windows of which should be fittiul with 
wooden or thick glass louvres, in place of sashes, so as^to 
admit of a constant movement of the air. It might be used 
as a storeroom for spare pan.s and imi)lements, but shoidd 
never be allowed to degenerate into a lumber room. 

Venindnlt .—The outer walls may with great advantige be 
further sheltered from the k.eat of the sun In acverandah 
carried round the building, the roof of which may be eou- 
tinuous with the slant of that of the building itself, in the 
smaller dairies attached to gentlemen’s houses ; or, especially 
in large establishments, indepeudtnt of it., and, resting 
against the wall at the level of the ceiling. In the former it 
may be made to add to the picturesque appearance of the 
„ .building, aad in aft it must, of course, be well paved. „In 
such a verandah the empty churns should be stood after 
having been cleansed. 

Cdlar. A cellar beneath the dairy may be utilised as an 
ice-house. 

r 

Wall surfaces .—In the rougher form of dairy it will be 
sufficient if the walls are lime-washed at regular intervals, 
but in fhe better class glazed porcelain Idles, or other imper¬ 
vious, non-absorbent and washable surface material, is in 
every way preferable. • 

Floor .—The floor should be at least si-x to twelve inches 
above the level ofiflie ground, and should also be impervious 
and free from all inequalities, no material being so good as’ 
fine smooth concrete. Tiles are not to be I'ecommended^ 
since the spaces between tjjem afford lodgment for spilt milk, 
•[irovi^ing a soil for the growth of bacteria, which, drying and 
floating in the air, may either by themselves or their spore# 
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contaminate the milk standing in open vfjssels. The floor 
should be washed down daily, and tlie washings coVveyed 
away by open gutters or chaunelji of'half ]»pes of glazed 
earthenware, not by grids oa’gulleys, i«tb drains beneath, 
from which effluvia may enter, any such being outfide the 
building. » 

Warming. —To maintain a temperature of 50 ' to 55 ' in 
cold weather, some form of. artificial warming will ]je 
necessary. Open fires are not easiljf regulated, and since in 
a comj)lete. dairy there will be several rooms, and a boiler is 
required for scalding the ckurns and vessels, the wanning is 
best effected by hot water or steam-pipes carried round the 
building from tlfe adjoinifig boiler-room. • 

ll&ning. In a complete dairy there should be (l) a'room 
for uteusils, (2) a boiler-room, (3) a larger one for .the cooler, 
separator, churn, and butter-wftrker, and (4) another for 
storing milk and cream in open pans. 

Water-.Huppli/.- -A cistern into which water is pumped 
direct from u well, or laid on from a public service, should 
_be fixed on tlie floor of the loTt, or if there be none, near the 
ceiling of the machine-room (3), which is the coolest, but 
not so near as to render its inspection and occasional cleaning 
difficult; it should not be so large as not to be quickly 
^ emptied, and when supplied from a public service, the water 
should be admitted by a tap, not a ball valve or cock, other¬ 
wise the W'ater will acquire by standing the temperature of 
^he room; whereas a small cistern may bo emptied and 
refilled with really cold water whenever the refrigerator 
is used for cooling the milk, which cannot be done at all 
satisfactorily if the temperature of the water is above 45^^ or 
48° at the utmost. 4 

. Befriyerator, or Milk [looler. —As the milk is brought 
in warm from the cow and within ten minutes of milking 
it shonld be strained tlyough muslin and poured intd 
tf largp vessel or tank fixed immediately above t£e 
refrigerator, rfown the surface of which it runs in a thiu 
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cascade, while c*ld water traverses the channels in the 
iutefiaf of the apparatus from below upwards, the out¬ 
going water which fes abstracted tlie heat from the milk 
being (K)nveyed away by a pipe or 
hose, and used for any other purpose, 
as feeding the boiler, washing utensils, 
or filling drinking-troughs in the 
yard. .There are several patterns of 
r(*frigerator,*but Lawrence’s is without 
question the best. The effect of rapid , 
chilling. carried out within 5 to 1$ 
minutes from its being taken from the 
cow, is to retard the Souring by 12 to 
36 hours, and is absolutely indispen¬ 
sable if the milk 
has CO be sent 
Sny distance by 
road or rail, 
since without 
such jfrelimi- 
nary treatment 
it would, after 
prolonged agita¬ 
tion, especially 
With Milk Tank and (’hum in hot weather, 
be sour, curdled, 
and unfit for consumption, W not actu¬ 
ally poisonous, from the formation of 
an alkaloid known as tyrotoxin. Where 
ice is to be had the addition of some to 
the water in the cooler would be desir¬ 
able in hot weather, and where st^m- _ Fig. 26. 

.power is employed for working the 
Sbparator an ice-making mfiphine 
might be added providing a constant supply of this article fof 
•the table, as well as for keeping the butter cool and fresh. 




Fig. 25. T.aw’renoe’s 
Kefktgeratob 
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The separator is also indispensable ^n dairies where 
cream and butter are made, some form of this apjrarAtns 
liaviiiji; almost everywhere superseded tjie pngiitivo nietlfod 
of skimming off the cream t^ it rises ^yoiitaneonsly. Not 
only is the cream much greater in volume, but it is thicker 
and riclior, the fat being almosti, entirely removed, and the 
new iirocess ])resents the fnuther advantage that it is 



Fig. 27. ('Yi.isnBiCAL “Laval” t'ooi.EK 
(May be used for warniiiip: also) 


^ompletdti while the milk is still sweet and fresh, so that 
the separated niflk, unlike skimnfed milk, is free from the 
least trace of s^unfe8S, an^ provides a wholesome and agree¬ 
able drink. 

The action of thf.'separator or centrifugaliser is based on 
tJie fact*that when a mobile mass composed of particles of 
different densities is'made to rotate with great rapidity the 
hea\uer,particles tend to fly outwards, the lighter remaining 
ia the region of the axis, 'fliere are several patterps, but the 
pnnciple of all is the same ; a pylindrical vessel, rotating a* 
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tRe rate ot 200f| to 7000 revolulions in the minute, into 
whft;lj*the milk is run in a continuous stream, the lighter 
potion, or ci'^ani, bting^drawn oil' by a pipe dipping into 
tho centre, and t!lijj*hfiavier, ej’ separated, milk consisting of 
the water, casein and sugar leaving by another pipe near the 
margin (figs, 28, 29 and 3*1), 

A still heavier and viscid ])ortion, the separator slime 
consisting of particles of dij-t, epi- fil f 

thelial cells from the •inilk-diictS, ||| iWllIl 

mucus .and pus cells, if any be 
present, togidber with bactejia, I K liBiiB! 

adlntres to the. w'.alls of the, vessel, 

.and, raniaining behind when the f 
process is oomplered, is removed by 

Closed se]iar,ators, the. •cover' of ll 
which is perfor.ated fo» the passage m 

of the, feed-pipe only, as the Ale.\- || 

andr.a, deliver a cream slightly 
vjarmer, 1° F. to 2 F., thar> the * 
milk. Open ones, as Bnrmeister gSUg£ 

and Wain's, with no cover, allow • 
of a considerable cooling of the 
cream by the air-currents produced 

by the rapid movement, t., the extent Kaumkiis’ “ Alfa ”* 

of 10“ to 15', or even 20" F\; and ,T;Avai. sefahator 
the semi-closed, as the Alfas, the For Sniall«r Daii-fts (10 to 3? 
cover of which has an a])erture ' •'''"■«) 

large enough to permit of air beyig drawn hi, will cool the 
cream by 4“ to 6". F. 

There is, of course, no sharp line of demarcation between 
the cream and the milk, the density of tho cream* obtained 
depending on the zone from which it is taken. If a very 
•thick cream, that is one containing the largest propgrtLun of 
fftt be wapted, it must be drawn from as near the centre «s 
• ^lossible; and the friction ^ue to its viscidity being great, 
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separators which discharge it through a siirfple aperture ^are 
preferable to those that do so through a pipe ; but wlmi yie 
cream from its thickness amounts <to dj) morts than 6 per 
cent, of the volume of the milk, the ((uatftity separated in a 
given time will probably not exceed half of that pf thin 
cream that would be produced iiiMie same time, and a larger 



I'ig. 29. Farmers’ “Alfa” Laval Separator 
^ P'or Larger Dairies {30 to 60 (Uiws) 


percentage of fat remains in the separated milk. But such 
thick cream is really seldom required, a thinner product, 
equalling in volume ip to 12 per cent, of the original milk, is 
preferable^ for table tse and for the butter dairy, since even 
it‘may need watering beforfi it is churned; and though there 
may be more buttermilk to deal with afterwards, the very 
small'preportion of fat left w the separated milk, and con-' 
se^uentjy the larger yield of butter, is a matter df greater 
importance. If ^the milk be warmed to 80" or go‘ F. before" 
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it is separated tke fat may be removed to within 0.03 iier 
cenf. »* 

Tieparators tvf. no^f to te had of every size, from miniature 
apj)aratus, whiah, ifeed on a tW)le, will separate nine gallons 
in the h^ur, suitable for private families keeping one to three 
cows, up to larger machines^ ca])able of treating loO or ifiore 
gallons in the same time. 'J*he smaller are worked by hand, 
rjje larger by steam power, and these again by belting or by 
a turbine, the last being almost s*lent, 
and free from the risk of accidents 
incident to belting where women ,are 
employed. The “ Alfa ’’-Laval, which is 
made ofr every size that can be wanted 
by families or farmers, is, without ques¬ 
tion, tLe‘ve>-y best* but there are others 
still larger, designed for usS in factories 
where many hundreds df gallons of milk- 
have to be dealf with daily. 

Cream Raising. —The slow and 
itsperfect separation of the crealln, when 
left to rise spontaneously under the old 
and now almost obsolete practice of 
allowing the milk to stand for a period Kifr- 30. Hand-duiven 
of days in open pans, is owing to the SseAKAidii 
peculiar behaviour of the fat globules I’'"'- I’nvAto Fan.ilies 
which vary not only in size but in other • ^ 

respects, some rising v ith comparative rapidity,’others remain¬ 
ing stationary, and a few even tending to^sink. 

It had long been known th at tl»e cream rose more rapidly 
while the milk was being cooled down, and Swartz’s method 
of accelerating the natural process by firs* warming^the milk 
in pails, and then immersing theiij in cold or iced w'ater, w* 
,in very general use in Germany and Denmark in the middle 
ef the last century. The prijjciple attained its hipest 
aJSplicatioa in the so-called Jersey Creamer, which i8,8till i!i 
' ttse in many dairies at the present time. It consists of a 
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shallow rectangular tauk of tin plate, wifii double boljtom 
and sides, with a draw-off pipe and tap beneath, a' glfss 
“ window ” in one side reaching to* the Jiotjtoifi, and a lijiped 
notch or weir in one side, thS pan bein|f so* luounfed as to 
admit of being gently inclined towards that side by<-raising 
the opjwsite. * 

After the pan has been filled with milk, hot water is run 


etdppeh 

Fij; HUAI)1’0R1)»< ItlllT l'ANV ” I’oltOUl.Al.N 

M]lk' Fan 

Fill ■■ Skiimnin;4’’ (.S'enni by l!,iiiimii^-oM llir Miii|:icc‘iit Mill, 



Fik. 12. "HiiiTTANy” Milk Fan 
A liottirf \'jH\y 


into the hollow^ sp;«;e in the bottom and sides until the milk 
has attained a temperaturS of about !55 ° F. The hot water 
is then run oft’, amj its place taken by the coldest water 
available*the effect* of the rapid cooling of the milk being 
td greatly accelerate the riwng of the cream, and to separate 
the cream more completely than it could be otherwise. The • 
“• sknu ftiilk ” is then run oft by the tap in the bottom of the* 
pan, until it is, seen through the window ” that only the 
greain remains,^when the pan is tipped up and the creanl 
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pouijidjOUt over tfte lipped weir. The action of the Cooley 
an4 othe; creamers is essentially the same, and tliough not 
equal in rapidify qr qi cotnpleteness to centrifugalisation, is 
superior to the hid filan of relying on the spontaneous rising 
of the oreaiii consequent on incipient souring. 

But, -provided the most scrupulous cleanliness is observed in 
every detail, butter of the best quality can be made fi-om the 
cit^am rising naturally in improve^ pans (Bigs. 31 and 32), 
tliough, when any considerable ))ortiou of the cream is to be 
sold or used as such, some form of separator is indispensable. 
The sweet cream obtained by the separator is not suitable 
for cRurning, since a certain degree, of souring is necessary 
for developinu’ the aroma characteristic of a line butter. 
Such cr^gm. howqyer, ■•ripens” if kept at a temperature 
within a few degrees of 60 F. fo; three or four days. Fach 
day’s cream may be kept separate or mixed with that of the 
preceding day, but not more than three consecutive days’ 
milks should be mixed, and the whole must be well stirred 
before chiiruing. If the cream be too f^sh, the addition of 
'd to 15 per cent, of sound Imttermilk will Improve tho 
butter But the souring must not be allow^pd ..o proceed too 
far. or the volatile triglycerides will be destroyed and the 
butter will acquire a rank taste. Souring or ripening is only 
one of the mauy fermentations to which milk and cream are 
liable, all the effects of the entrance of bacteria of different 
kinds from without. The particular kind desired by the_^ 
butter manufacturer, anci that which causes coagulation 
without e.Kcessive sourness, as in the preparation of the 
German " sauer Milch,” are preseRt in the air of the dairy; 
those inducing putrefactive changes,,rancidity, &o., are 
. mostly introduced by dirt, the B. coli communis, with the 
dung adhering to the udder, others by the. hands of the 
•milkers, and so on, or are jiresent in the stale or sour milk 
a^h^ring to the surfaces of iftperfectly cleansed yessels. 

I Those requiring nitrogenous pabulum, as the casein in mil^, 
are the most apt to give rise to offensive pr;yducts, and it is 
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thus that butter insufficiently worked and»\vashed from the 
milk is most prone to butyric fermentation or ra^eiSjty. 
The aroma of fine butter and the, chaVactefktic flavours of 
the different kinds of chees*^ are due <to the products of 
special varieties of bacilli, which have recently beep so far 
identified that the desired resuits, free from all disturbing 
influences, have been obtained by adding to previously 
Pasteurised or sterilised milk or cream pure artificial cultures 
of the particular species Jequired. *' 

Clotted or Devonshire cream is thicker and has a sweeter 
taste than that obtained in the ordinary way. After the 
milk has stood in the pans for twelve to twenty-four hours, 
it is placed ov^r a slow’fire until it shows conAnencing 
ebullition, when the pan is set aside to cool for ei^htehn to 
twenty-four hours. Milk so treated yields one-fourth more 
cream, of a consistence so dens^ as to be cut with a knife, 
owing doubtless to the coagulation of the albumens. Ilutter 
made from it partakes of its characteristic flavour, but from 
the presence of the nitrogenous constituents it does not keep 
well. • * * ■ 

«BUTTEE-MAKING 

When the cream of each day is kept apart,the “ripening” 
is more gradual and uniform than when those of successive 
days are mixed, when the sweet cream added is apt to be 
curdled by that which has already become acid. If, however, 
*the (juantity Lf cream obtained ^daily is so small that it 
cannot be conveniently treated separately, the several 
additions should be thoroughly incorporated by stirring. 

There are innumerable forms of churn in the market, but 
they ma^ all be ‘referred to three or four classes, those 
retating on their short axii (end over end), those rotating on 
their long axis, a few with a to-and-fro swinging movement 
(cdtTswkig), and small domestic churns in which the cylindef 
dbes n^t move but the contents are agitated by an axial 
mixer not unlike the mechanical egg-beater. * 
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The best of all is Bradford’s end-over-end (Pig. 33), the 
speciality of vrhicli is the diaphragm or mixer, with which the 
la*ge*factory churn 0^ the same firm (Fig. 34), rotating on its 
king axis, and drirren fiy steam powei', is also fitted ; the 
diaphragm of very ingenious design being their own patent. 



Kig. 33. BU.U)1'UU1>’.S IIIAPHRAOSI ” ('HCBN 


Their end-over-end churn* barrel-shaped, is* worked by hand, 
the limbs of the handle being rectangular,®and»bearing in bold 
letters simple directions for their use (Figs. 38,(1 and b, p. 198). 

'The churn must never be allowed to become dirty or soar 
It should be well washed out after use with boiling water 
and again before using with hot and cold, or, as some advise, 
yrith hot water in winter and cold in summer. Insuipmer 
the room ^should be as cool as possible, and in winter tbo 
temperature about 60°. The churning must be peWorroed 
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without interruption or jerking, the speed gradually increas¬ 
ing at the beginning and slowing oft' towards the close pf the 
operation, and the number of rotations per minute fdrty to 


ntty wiia cnums rotating on the long axis, and sixty with', 
ihe end-over-end patterns in the minute, until the butter 
“ begins to come.” 

^ The Eoyal Agricultural 'Society has published some excel¬ 
lent rifles for the conduct of the churning. 
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“ Prepare uhnrn, batter worker, wooden hands and sieve 
as f(jJlows:— * 

()) Uinse with cold water. 

(2) Scald with IToiling water. 

(3) Rub tfloroughh' i^ith salt. 

• (4) Rinse with cold water. 

“ Alimijif um ( rorrai tlwriiiunieJe.r 

“ The cream, when in the churn, to be of a temperature of 
5 f* to 58" -ill >iiirirmci', and 60' to 6? ' in wi'tUer. 

“ The churn should never be more than half full. 

■■Churn at. a number of revolutions suggested by the 
maker of the churn.'’ 

If none are given churn 11/ 40 to 45 rc.oolution-!2><:r minute. 
Always ^iirn slowly at first. 

■‘ Ven'.Hale the churn/rcc/// and frequently during churn¬ 
ing, until no aii rushes out when the vent is opened. 

Stop chnrriiuj inline^ialeli/ the butter comes. This can 
be ascertained by the ;jound, if not. linik innide (he rhic/n,. 

“ The butter being now like grains of mustard seed, pour 
in a small (uiantity of cold water (one jii.’it of water to two 
quarts of cream) to harden the grains, and give a few more 
turns to the churn ijenihj. 

“Diaw off the buttermilk, giving plenty of time fo: 
draining. Use a straining cloth placed over a hair sieve S( 
as to prevent any loss, and wash the butter in the churi 
with plenty of cold water, then draw off the water, repeatinj 
the process till it comes off quite clear. 

“ Make a strong brine (two to three lbs. of salt to one gnlloi 
of water) and pour it into the churn through a hair sieve. Hoc] 
the churn a few times before drawing off the brine, take thi 
butter out of the churn, put it on the.ibutter worker, am 
leave it for a few minutes to drain, then work geiUly unti 
all moisture is pressed out. • 

• —Never touch thc butter 'loith your Mnds.” 

Miss Maidment gives a regulSr scale for regulating th 
,temperature of the cream inversely as that qf the air.* 



^<)6 ' MILK : ITS PRODUCTION AND USPS 


Ti‘1111) of Air, 1 *’ 

TuJijp of t'rcani, 

66^ 


64" 

56” 

62 

, ' , 

6; 



' 50 ' 

55 

60 

50 

. 6i'' 


Every churn should have af vent-peg for letting out the 
gases and vapour evolved, an^l a'pane of glass let into,the 



Pig. Buadford’k ''KisHBAeK'' Choun 


side that the state of the contents may be easily seen. So 
soon as the butter'begins to form minute granules, the face of 
the gla'ss, hitherto clouded, becomes comparatively clear. If 
the churning be prolonged another minute, the granules will' 
have pdhered and coalesced into larger masses, and it will, be 
' impossible either to wasii the butter or to work out' the 
bntWmilk as it should be done, and the consequence is fliait 
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, the tyitter, howevet tasty at the time, will soon turn rancid 
fron^lto decomposition of the retained casein. 

The aim of the warning 4 )eing merely to remove the butter¬ 
milk is attained wheb the water*comes out practically clear ; 
but it is finite possible, by carrying it too far, to 
wash out the soluble glycerides, to which the 
flavour is due, leaving a stable but insipid 
p, •duct. * 

d'he “ brining ” above described is to be prac¬ 
tised on all butter, fresh as well as salt, unless 
intended for immediate consumptior, but the 
amount of salt must be guided by the demands of the 
^ market. *Jn some parts of the country a ’fair proportion 
of salt i- expected in all butter, whereas in London a 
nearly saltless butter is preferred. 
But though a fivrr dry butter will 
keep sweet for some considerable 
time without a grain of salt, the taste 
of the freshest is, like that of beef or 
mutton, improved by a lintle. 

In Holland the sajj; is added to the 
milk before churning instead of being 
worked in after the butter is made, 
and it was at one time the practice to 
dispense with skimming altogether, 
keeping each meal of milk apart in a 
coo] ])lace until enough had accumu¬ 
lated and the earlier meals were fully 
FiR. 37. ‘-MoiiNiNo” ripe, when flhey were all emptied into 

MINI.U'URE Chiiuns , , , , ,, , ,, 

a large churn, and when the butter 

1 or timiiiy (iw Come, the buttermilk was run off 

• 

through a sieve into pails. This«plan is still followed in 
parts of Ireland, but the souring is generally carried too far, 
an^ in Scotland the milk is sometimes poured into a laVge 
jChum inste&d of being stood in pans, and left there fpr twd 
or three days; when it has clotted or “lappered” it is 




Fig. 36. 
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churned, and tlie butter so obtained is often of fa <bigh 
quality. ^ ^ ' 

But the whole ju'aclico of iijakiiig bulter from milk instead 
of from cream is lazy and wasteful, the sour buttermilk being 
fit for pigs only; whereas syiparated milk, though less 
nutritious than the entire, throjigh the removal of the fat, is 
a pleasant, w'hole,sonie, and noui,'i.shing drink, and is also 
quite as good as whole n*dk for u.s^ in puddings, &c. 

Salt Butter, sti'ictly so-called and prejiared with a view 
• to keeping, is made by incqiqiorating J to mince of common 



Fis. 3 S<f. Hamu.k of DiaenuAcM ” CmiiN 
Oiii' Siiliq Tlie iiUier Ibh ti'rsc diructioim lor ii-'C 
(lis|tla\<d on it 



Fig. 38 /'. 


salt in each pound of butter in the process of working. But 
Dr. Anderson,recommends the substitution for common salt 
alone of a mixtn-e of two jiarts «f the best table salt with 
one of saltpetre aitd one of white sugar thoroughly powdered, 
mixed in a mortar, and kept in a tightly closed vessel in a 
dry place. One opuce of this is added to each pound of 
butter. iTlie butter thus salted should be kept for two or 
t*hree weeks before being ifsed, or it will not taste well; but if 
carefully freed from every trace of buttermilk, it will remaip' 
i{i excellent condition for* two, three or more ^years, aad 
posses^ a sweeter, more agreeable flavour than is to be found « 
■ in^ny salted in the usual way. 
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being p'^cked in casks all butter should be made as 
dsn^aS’ can be, a layer of dry salt pressed on to the bottom, 
each successive l^yei; of Buttir moulded to that beneath, and 
another layer of drj' salt pressJd on the top before the head 
of the flask is put on. The absence of any shrinkage of the 
mass when the ca,sk is opened will show if this has been 
properly carried out. 

• Working the Butter.—The^purpose of this operation 



Fijf. 39 BRAmroRi)’-. “Miualban” Butter Worker 

is threefold—to press out the buttermilk, to incorgorate the 
mass without destroying Jhe grtdn, and to dislribute the salt, 
if any, uniformly throughout. It may Jje effected by means 
of wooden hands when the quantity made is small, and is 
intended for immediate consumption. Otherwise some kind 
of mechanical worker is indispensable, doing the work far 
more quickly and thoroughly.# These machines consist 
essentially of a fluted roller fixed on a table, by turning 
IS'hich first in one direction andsthen in the other, the iftasses 
of butter are pressed out into a sheet which js rolled 

and unrolled to and fro, while the expressed water and 

• • 
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buttei'-milk runs off in the channels made 6 n its surface.^ To 
facilitate its removal the table is inclined (Fig. 39), or^lDelier 
still, is made with an arched surface (Fig- 40), so that the 
water may run off freely in eitiier directiofi, afid the efficiency 
of the working is greatly increased by the substitution of a 



Fiff. ^0. BfiAPFOUD’s ‘‘AUCIJ At.BANY” J’UTTER WOBKEB 
Hflicoidal Autiiiii iiiid Dounle Drainage 

continuous helicoidal fluting for the separate circular grooves 
of the older patterpsa This is one of Messrs. Bradford’s 
happy inventions, and one of which they»hold the patent. 
FoV working butter on a large scale as in factories, and 
blending samples of qualities differing but little into perfect, 
nniformfty, a worker of a sonfewhat different kind is^requiredi 
This consists of a circular table, over which a conical roller 
with .deep longiti^inal grooves is fixed, its base at the margin 
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and its spex at the centre of the table, and, its axis hori- 
xonlfcJ, at a distance e^qual to the semi-diameter or radius of 
its base above it. Tl^ roTler and the table both rotate, in¬ 
creasing; the rapidity with whicR the butter is worked, and in 
one pattern the roller extends the whole width of the table 
in the form of two cones, the apices of which meet in the 
centre (h’ig-. 42). 

•the llanish butter is tljp product^f co-operative factories, 
owned by a number of farmers, who engage the services of 

the produce is secured by t’is-4'' HEADvorm’s “Mip” smalt. 

the mixing of the whole of 

the material and by the con- „ „ 

•' J^or ttiniily I sh 

duct of the manufacture * 

> 

being in the hands of one itesponsible manager. 

But in the north of France butter blendings is carried out 
on a larger scale. Buyers go round once or twice a week, 
purchasing in the markets from the irsa^ants and farmers 
'butters of the mo.^t diverse (jualities. These sauiples are 
sorted and divided into three classes by their taste and 
‘appearance ; and those of each class are worked together so 
as *0 obtain a uniform mass, whiA is then cut up into the 
•desired sizes, and the qualities distinguished by black, blue 
and red marks on the cases in which they ar^packed. 
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Butter Workers are now as universally ad^pttd in • 
dairies for making np the butter as separators are for oV'L.in- 
ing the cream, but the principle of iceatrifugalisation has 
been recently applied in an ingenious device, the Delaiteuse, 

as a substitute for the mechanical worker. It is h French 

« 

patent, the agents for which jn this country are the Dairy 
Supjily Association. It seems tp effect its purpose well, 
provided water is pour^ in' to ijssist in washing out the 
buttermilk, aud it is claimed for it by the inventors that a 


. drier butter is produced^ than is possible by mechanical 



Fig. 42. Ahlboen’s Kevolvinq Butter Worker 
For Factory Use 


means. Bradford's Lily Dryer on a similar principle is equally 
, if not njore efficient (Fig. 43). 

Though when J)utter is intendedif or immediate consumption 
the presence of a •onsiderable amount of the buttermilk, as 
in the sweet hand-made l)utter of Devonshire, is no defect, 
and indeed is {Referred by some persons, its complete 
removal, is imperative in the case of butter that, whether 
fresh or salt, is to be kepf for a shorter or longer time. So is 
that of the water with which the butter is washed before* 
leaving the churn, but on ^different grounds. Butter fat| if 
absolutely pure, is very stable, as in the form of “ Schmaltz/’ 
supplied to tl^ crews of Danish and German shipping, t 
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pnro, t^pngh inBijnd butter, obtained by melting the ordinary 
biit^gf'to the conditmn of oil, which, after the impurities 
have been remoVeiJ bj{ snltsidence and skimming, is poured 
into casks, where it*hardens aS a homogeneous fatty mass, 
that wi#i a very small addition of salt remains unchanged 
for an indefinite period, f'he rancidity that results from 
the retention of the buttermilk is due to the action of the 
ddfcomposing casein and ^Ibuitten ojji the volatile glycerides, 
butyrin and caproin, breaking them up and liberating the 
butyric and caproic acids, which are as offen.sive to the taste , 



Fijr. 43. “ l.iiiY ” liij'rrKU lUiv^li 


and smell as the respective glycerides are agreeable. Both 
these glycerides and acids, unlike the stearic, palmitic, and 
oleic, are soluble in water, and the insipidity of over-worked 
butter, as well as of “ Schmaltz,” is owiillg to the lo|s of the 
glycerides, while the procaes patented for t]ie purification of 
rancid butter by melting, and the drWing in of super¬ 
heated steam, is based on the solubility of these acids in 
water. •, 

' The presence of ivater, as such, affects only the cc^isistence 
of the butter, which is softer the fhrger the amount of watffr 
‘ijetained. This may be from ten to twenty per cent., or 
ewen more, though the Board of !^.gricnlture has fixed sixteen 
I per cent, as the permissible maximum, anything abcwe this 
being deemed to be of the nature of adulteration. ^ In 
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summer, when the temperature of tJje air lends to soJ^teij the 
fats, the removfil of the water so far as possible is^ufost 
desirable, but in winter it would 'oe vsell, to* leave more, or 
the butter is a])t to be incobveniently fiard. The finer the 
granulation of the butter when taken from the cltnrn the 
more difficult is the removal of the water, whereas the coarser 
granulation of ovcr-ohurned milk tends to the retention of 
the buttermilk and caseiij. ‘ ^ 



Fig. 44. ^\)MPr.T 5 TK I’ASTEUKISINO PLANT 
ii, milk\aiik ; A, “split” regenei'utive Iieater : r, UaniHli 
Fantcuritiert (I, cylindricnl Laval 1 •‘frigeratcir ; e, churn 

. • 

The colour of natural Butter ranges from a dead white to 
a golden yellow, d^jiginding on the feeding and on the breed. 
The brigfitest yellow is yielded by Jersey and Kerry cows, 
though that of all cows when out at grass in early summer 
has more colour than it has in winter. The popular prejudice' 
in favofir of colour has led*to the practice of supplying tfee 
lack ot it by artificial means, and so long as the perfectly 
htti-ijiless annatto is used there is nothing to be urged against 
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it. The bes> form in which it can be used is Nicholl^s 
• annitto, in the proportion of one drachm in a pint of water 
to 4 l#p*to eight gallons of cream. 

Accessory i\i)aBratus.— Though mill; can be satis- 

• », 




i 
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factorily separated»at any ordinary temperature the^iperation 
is best performed at 8o”, 90“, or 95* F., and for this Bradfortfs 
flircular Heater or the “ Economic ” Danish Pasteuriser (Fig. 
45), is the.raost convenient. It rfquires no pressure of steam, 
ig fitted with a feed-regulator, and is made in different sizes 
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capable of raising 125 to 475 gallons of milk! to a tempera¬ 
ture of 95" F. 

The Delaiteuse referred to on p. 202 is intended to' ^w^er- 
sede the butter-worker, but under* the jiapie/of Butter Dryer 
Messrs. Bradford have designed a similir a*pparatus to com¬ 
plete by centrifugalisation the removal of the water begun by 
mechanical means (Fig. 36). 

Milk Filters. —The sheet of muslin or similar material 



stretched over the receiver or spread on a sieve, as used in 
all dairjjss, suffices for the removal of insects, hairs, road-dust, 
fragments of fodder, and the coawer impurities visible to the 
naked eye; Ijut <in examination of separator slime shows 
that besides matters derived from the glandular structures 
of the cow herselfj t> large quantity of dnng and other dirt, 
apparently soluble, but really suspen(^d in the form of' 
particles of extreme finen%ss, passes through and remains in 
the mUk. ^ * 

Filtration through sandSias for some time been extensiwely 
practised in Germany, and though the action of such filters 
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cannot be co^iparcd with that of the purification of water-* 
supplies, the most •important, indeed the essential factor in 
whi^is the living growth of green alg®, and other low 
forms of vegetalMe jor^ani^s on the surface of the filter, it 
cannot be denied tltet sand is* the best material for the 
purpose. • In the ruder forms first employed the advantages 
were almost if not more than founterbalanced by the difficulty 



Fir. 47 . “Simplex” No. i Steriliser 
S mall Size, D.S. 


of cleaning the sand, which, if not freed fijini^every trace of 
stale milk, and especially of casein? would taint the subse¬ 
quent charges of fresh milk. This, however, seems to have 
been quite overcome in Krohnke’s Patent Gravel J’ilter, a 
drum-shaped vessel divided into three chambers, containing* 
sand of as many sizes, through which the milk passes in 
subcession. It is easily cleaned, immediately aftdir iJse, 
by passing 'a stream of water through it in the oj^site* 
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direction, agitating the sand which fills the oompartment by 
rotating the drum at the same time, uAtil the water^comes^ 
out clear and colourless. * 

But the mere mention of sepAratoj’ slimti shows that the 
separator is the best purifier, and aA A'lfa-Laval, may be 
fitted with a sj)ecial tin receptacle which, while it effects 



Fig. 48 '‘Simplex” No. 2 
Much larger than No. i, D.S 


the centrifugalkation and separation of the milk, retaining 
the slime only, remixes* and discharges the whole of its con- 
twits through o]j»spout. » 

Storilisers. —Milk as it exists in, |ind leaves, the udder 
of a healthy cow is aiJsolutely sterile, that is free from 
bacteria or micro-organisms of any kind, and if drawn wMi 
aseptic precautions into* sterilised flasks, which are .tlien 
hertfietically, sealed, or even closed with plugs of sterilig^ 
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^cotton wool, it will remain for indefiiiite periods, (theoretically, 
ind9g3,4'or ever) without decomposing, souring, or change of 
any kuid. But iu tht( acl^ of milking, and every moment 
subsequently, it ««c#ivtis from •the udder of the cow, the 
hands of the milker, the surface of the vessels and the air 
itself, bacteria of every kind, \fliich find in it the best of all 
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media, and multiply at a constantly accelerating rate, until in 
the course of a day there may be *illions in a few drops. 
Some in the process of growth convert a nortion of the milk 
sugar into lactic acid^ just as yeast produces alcohol from 
the glucose in must, others break up the casein and induce* 
putrefactive changes, and under certain circumstances patho¬ 
genic microbes or the germs of dfcease may_ find theif why 
into the mflk. Intermediate between these last and the* 
fornier is B. colt conmmiis, which, though ^biqnitous,^ is 
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always dorived originally from freces, in this case^coiy dung^ 
and induces sourness and changes of a mixed nature, an'^ if in 
excessive numbers, may cause dfarrhp'a, e;4>ecially in infants 
Many years ago Pasteui' called attdhtidn '..o the fact that 
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twenty minutes’ exposure to a 
temperature of 70 0. = 158° P. 
vj was suflicicnt to kill nearly all 
\ bacteria in the actively grow- 
i] ing state; and this treatment is 
’ now in many dairies employed, 
under the name of Pasteuri¬ 
sing, with the view of rendering 
the milk more stalble, and hf 
avoiding the ii'r^iil,i.r changes 
induced by 11 . cvli (-ommuitiii 


and others to ensure a more perfect “ripening" of the 
creatn for butter-making, the bacteria on which this change 
depends entering subsecpiently from the air of the dairy, or 


being introduce^ by addjng some 
clean sour biuterrnilk or, trhough 
rarely, a pur* culture'of this par¬ 
ticular species. 

Ilut Pasteur soon found that the 
spores of such bacteria as produced 
them, pathogenic or disease germs 
being mostly spSriferous, were not 
destroyed, being resistant tc^ all 
temperatnrQs below the boiling- 
point; and he accordingly sug¬ 
gested repeating the process at 
internals during which successive 
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crops of spores had time to germinate, and, being then., 
killed by the next heating, were at length exterminated. 
So long as this tempei'ature was not exceeded, neither the 
taste, appearance, nor composition of the millt was altered in 
least; lent the procedure was far too tedious for practical < 
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•use, ajid yhenit is clesired to prepare a perfectly sterile milk 
to b«,1jo1tled for keeping, or for infant feeding, it is found 
bet+er to have resort, eyen it the cost of some small change 
in the character o? tfte ujilk, to & temperature near or even 
above thefboiling-point, thus at once destroying all spores as 
well as grov.’ing bacteria. 

The terms Pasteurising^ and sterilising are somewhat 
loos*'iy employed, but usuajly pfrhs'y^ the formei' is applied 
to the treatment of milk in hulk, as in butter factories, and 
sterilising to that of milk bottled with a view to keeping it , 



Fir. 52 

unchanged for weeks or months. For the former procedure, 
in which absolute sterilisation is not essential, apparatus are 
employed constructed on much the same principles^as the 
refrigerators, hot water or^team being substituted for the 
cold water. 

For domestic purposes Aymard’s So-called sterilisers are in 
great favour, and they are good enough feir the nursery and 
family use when the milk is to be drunk within a fev^ hours: 
they are simply double saucepans, ssuch as are in common* 
Bse for making porridge, and whenever direct contact of the 
siS^s of the vessel with the fire ral^rht lead tp the burning'of 
^he contents. Messrs. Welford have produced a stvilisef 
B& constructed that the milk can, if desiifd, be rajjjdly 
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cooled down by running a stream of cohd water from a tap, 
through the jacketing by means of spout-like hiH*-. and 
outlet (Fig. 46). , / ‘ 

Sterilisers, strictly so-caKed, are of tWo Kinds : (1) those like 
the Simplex (Fig. 48)'’or Lister’s 
(Fig. 47), tanks of metal cased in 
wood^ in which the bottles are 
immersed in water, or expos^^d to 
steam admitted by pipes at or a 
little above the boiling-point, a 
slight pressure being obtainable 
by the lid being screwed down : 
and (2) others, as Flaack’s Steri- 
licon (Fig. ,49), in ^whiCli steam 
under a pressure of several atmo¬ 
sphere^ admits of tetnperatures 
being attained considerably over 
250" F. Each has its advocates, 
who urge, in favour of the latter, 
the shorter exposure required, 
and, in favour of the former, the 

... „ absence of percentible alteration 

11^.53. ‘ rwENGKN . ‘ - 

H0TT1.1N0 Machine colour and taste, w^ich, how- 

Autoinatio ,11 .Action ever, it is alleged on the other 
side, does not occur under super¬ 
heated steam uniess the exposure is prolonged to an alto¬ 
gether needless period. In Flajck’s Sterilicon the bottles are 
closed and run put on a sliding platform by the turning of a 
handle which lifts the Mde of the chamber as the bottles pass, 
closing it behin^ them. The attendants are thus not exposed 
to the,_steam, and the apparatus is repdy to receive a fresh 
charge of bottles, very kittle, if any, heat having been lost in 
the change. • 

* Olher convenient acdlssory apparatus are pumps wprked 
by belt-power (Fig. 50) or turbines (P’ig. 51). Tbe turbine p^- 
bejj;s several advantages over the belt where great power 
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fS not »e^«ired, on the score of compactness, safety, and 
econdTr.f of fuel. A. turbin^ engine for working separators 
on any other machinerf is showR at Fig. 52. Ice-making 
apparatus are almost a necessity in large factories and 
luxurious establishments, an^, where sterilised milk is p 
feature in the business, a bottling machine (Fig. 53) is very 

convenient. • 

« - 

Frozen Milk.—The ic»-making,machine may be used 
also for freezing the milk itself, which is now supplied in 
the form of solid blocks of milk-ico.to ocean liners provided 
with refrigerating chambers, in place of the sterilised and 
J)ott!ed, or. the older condensed milks, swe^ened or un¬ 
sweetened, th.at it had to a great extent superseded, and one 
or other of vhicl is' still indisnensable on board coasting 
vessels and yachts. 



CHAPTER XIII 

r 

MU'K ANALYSIS 

Specific Gravity of Milk.—The specific gravity of a 
liquid is its weight compared with that of a like vojume of 
pure water, w^ich, though practically uninfluenced! by atmo¬ 
spheric pressure, varies with the temperature ; that at 4° 0, 
the point of utmost contraction, being taken as l or unity. 
This gives the true specific gravity, but for practical, rather 
than purely scientific purposes, it is found more convenient to 
employ, as the standard of comparison, the weight of water 
jd,6o° F. = 15.55'’ C., that being the usual temperature of the 
laboratory in temperate climates, though strictly it is not 
i.ooooo but 0.99910. This may be called the “ apparent ” 
specific gravitytat 15.55 C- j ^nd when in routine work the 
specific gravity is obtained by ascertaining the weight of a 
given volume of the liquid, a glass vessel being used and no 
correction made for its expansion, we introduce another error, 
and have “ the apparent specific gravity at x° in glass.” All 
these difierepces ai’e so small that no practical harm can result 
so long ns one standard is adhered to, and the requisite cor¬ 
rection is made when the corresponding temperature cannot 
be obtained, which is only the case ib very hot weather. 

It must not, however, be forgotten that the whole system 
of specific gravities of solids as well as cf liquids is based orf 
the true specific gravity of water, i cubic centimetre of which 
at 4° C. weighs one gramme. 

^ Other temperatures are occasionally taken, for special 
purpcses, as the specific gravity of fats, which may be calpuc 
tat«£for joo°<C!, 
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• Th* true spccific*gravity may be represented as specific 

♦ * a" b” x° 

gravity at —or^^.j and. apparent specific gravity as —, that 

4 ' 4 • • 

commonly used in difiry work aftd milk analysis being the 

; the 


apparent specific gravity in giass at 

full formula for calculating specific gravities being ; 

♦ • ^ 


Sp. gr. - 


Weight of a known vglunir \ ;;i‘, ot wsitcr at tho saino 

ofali<iiii(l / \ ttMiipfraturo 


VVoijrlit sunic, volunu! of wator at same temjn'ratiire 
H’he true specific gravity of water at c»»rtain temperatures is, 


o°C'. 02'^*") • • °- 999^7 to * . . 0-98331 

4'^ . I.CXXlOO So' . . 0.97191 

15.55''(60" F.) . . 099906 J00’(2[2'F.) O.95S63 

37.78'Hioc“ k) . 099312 

• 

To determine the sjiecilic gravity, we may find the weight of 
a known volume o^; the volnme of a known weight of the litjuid. 
For the former we fill and weigh vessels of known capacity, 
as the specific gravity bottles, or better stiy a Sprengel tube. 
Th’ i is a U-shaped tube, with divergent capillafy branches, 
one of which, rather larger than the other, has a fine line 
etched round it. The weight of the tube when empty and 
dry is first noted, it is then filled with distilled water and 
immersed in water at 15.55 ’ until the contained water has 
attained the same temperature, when the contents are 
adjusted to the mark on the larger branch b^ the^careful 
application of blottiug-jiaper to the aperture of the smaller, 
and after having been removed from the bath ijpd wiped dry it 
is weighed. The difference betweeS its weight when full and 
when empty gives the weight at 15.55^,of the contained 
volume of water, and is recorded with that of the empty tube 
for future use. The tube is then confpletely filled ijith the milk 
*npder examination, immersed in the water-bath, and the same 
procedure gone through, w'hen tffe weight pf the contained 
•milk divided by that of the same volume of water giies the 
specific gravity of the milk at the temperatur%of obseryaUon. 
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A tube, having a capacity of ten to twenty cubic 'Jenti-' 
metres, is most convenient, the desifed temperature/-being 
obtained more quickly than with larger tubes or bottles. 

The weight of a known volume of a liquid may also be 
determined by observing the loifs of weight through displace¬ 
ment. „ 

The apparatus employed is q Westphal balance, i.e., a 
steelyard, from one end^f tlie beam of which a glass plum¬ 
met is so hung that when suspended in air, the pointer is at 
zero, to which point it , returns if, when the plummet is 
immersed in water at I5.55', the weight is hung at tlm other 
end. The beapi is divided by notches into ten parts, and , 
riders are provided weighing the same as, and 1 'k, • 
rnViJ the weight. The plummet is i.umersed-in the milk 
to be examined, and the^i’iderq attached and adjusted until 
the pointer returns to zero. The /method of reading is to 
count I for the weight, and then to fill up the decimal places 
[jcra the first to the fourth by the numbers of the notches 
on which the ridere j, ,V. ,»jo. and , of the weight, hpve 
respectively to De attached to bring about equilibrium, the 
places of the riders not required being supplied by o. It is 
more rapid, but not quite so accurate, ns the use of a Sprengel 
tube. 

The volume of a known weight does not strictly speaking 
give the specific gravity but tfo uonverxe, the specific volume. 
The lactometer is* commonly employed, and though each 
instrument is correct at that temperature only for which it 
was graduated^aftd it is not easy to determine accurately 
the level of the liquid on the stem', the consequent errors 
in dealing with * liquid, the composition and density of 
which wary within such narrow limits ae those of milk, are 
hnimportani, while the practical convenience of the lactometer 
is so great that it is not likely to be superseded in the rontine 
work of the dairy. , * 

Th® specific gravity of milk may be described as the resultan<>> 
of^at of thetsolids not fat, which, held in solution, raise it 
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abovt tbjt ot water, and of the fat which, present in the state 
of ^njulsion or suspension, tends to lower it; but in a 
lesser degree, a 'Siffereoce of i ner cent, in the solids not fat 
having an influence*on the specific gravity equal to that of 
5 per. ce^it of fat. That of individual cows may^be anything 
between 1.0135 and 1.0397, ljut the ini-xed milk of a herd 
rarely falls outside the limits of 1.030 and 1.034, the average 
being 1.032. By the ^moval o| the cream, consisting 
mostly of the fat, the specific gravity is raised, while the 
addition of water lowers it. By itself the specific gravity is, 
of no value as an indication of the* character of the milk, 
save in c^ses of extreme dilution ; for while ^the addition of 
10'per cent, of water to a milk of specific gravity 1.034 
could not be detected, the complete removal of the fat from 
one of 1.032 would raise the specific gravity to 1.036, and 
the addition of lO per cent, of water would bring it back to 
1.032. Thus, while the specific gravity of milk very rich in 
fat will always be below the average, that of skimme(J,or 
separated milk will be the highest of all. • 

But as a preliminary step in the examination of a milk it 
is very useful, and should always be noterh whatever be the 
subsequent procedure. 

The specific gravity of milk being thus the resultant of 
two opposing factors varies within comparatively narrow 
limits, and the ratio of the several constituents to one 
another being, as a rule, so nearly constant thj^t for^jractical 
purposes the solids not f»t may be treate^ as homogeneous, 
it has been found possible to calculate the percentage of fat 
by a comparison of the specific gravity with the weight of 
total solids, * 

’ A vast amount ef ingenuity has been expended ii) devising 
formulas and working out tables fCr this purpo^, which wdfe 

* very serviceable so long as the methods of estimating the fat by 
e*traction,and weighing were tenons, inacsurate, or both, but 

• spme of the more recent procedures, in which the fat is separ¬ 
ated by centrifugalisation, or extracted without coagal^tion 
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of the casein, have rendered them really superflnou?, E’hey 
are based on the fact that the specific gravity of a solut^of of 
solids in water = i + the number of grammes of the solids 
in 100 cubic centimetres of the solution, multiplied by an 
empirical factor depending on^the molecular state of the 
solids when in solution. 

Fleischmann’s formula was largely used, especially in the 
dairies of Schleswig-Hplstein aqd North Germany, and 
agreed well with the results obtained by Soxhlet’s method ; 
as did Hehner’s modification with those of the process 
recommended by the Society of Public Analysts. But, more 
recently Kichm()nd has deduced from the results of.the very 
latest and most accurate processes, a formula preferable 
to those of previous workers, both for tcorrectness and for 
simplicity: « 

T being the total solids, 

G the lactometer degrees, 

D the specific gravity, and 
F the fat. , 

Fleischmann’s formula was: 

T = 0.2665 1.2 F. 


Hehner, dropping D and modifying the coefficient, gave, 

T = 0.254 G + 1.164 F. 

Richmond approached nearer to Fleischmann with 
r = 0.2625 ^ i: 1-2 F, 

but found that«,it*could be simplified by dropping D, and 
modifying the coefficient, which, as well as that of F, he ex¬ 
pressed as vulgar frifetions: 

T = ^+6-1+0.14 

4 5 


or,, dropping the last term, ^ 


T = ® +11. 


. this smi.ll amount of calculation may be avoided by 
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the %8e*of Richmond’s Milk Scale, which consists of two 
paAliel fixed scsdeSj representing respectively percentages of 
toval solids and o^ ftit, with a sliding specific-gravity scale 
between them. '^The line corresponding to the specific gravity 
of the sample is brought to that corresponding to the total 
solids, when an arrow at the, end of the sliding or specific 
grjivity scale will indicate on the fat scale the ])6rcentage 
present, calculated according to the^formnlge 
(i)T = 0.2546 -t-1.164 F; or(2)T = 0.25 6-|- 1.2 F-f 0.14. 

As a matter of fact, lactometejs do not indicate specific. 


gravities but specific volumes, as does the expression ; these 
• • ^ 1 -^ 


are always less than the specific gravity, especially in the 
higher terns of the series, thus: 

20.0 specific gravity = 19.6 specific volume. 

25.0 „ % = 24.4 „ 

30.0 ,, „ = 2 C). I ,, „ 

35-0 „ „ = 33'8 „ 

,The error is, however, uninjportant, sind may often be 
ni gleoted in averaging specific gravities calculated as usual 
by weights. But if the number of gramnves per 100 cubic 
centimetres be averaged, the means of the specific gravities 
give correct results. The relations between specific gravities 
and specific volumes may be stated thus: 

(i) If equal voIutmh of different milks be mixed the specific 
gravity of the mixture will be the mean of "the sgecific gravities 
of the several milks; and (2) if equal weights of different 
milks be mixed the specific volume of thesnixture will be the 
mean of the specific volumes of the several milks. 

Since milk, like all liquids, expands'' with heat, all such 
observations should be made at, or corrected to, a temperature 
of 60° F. This correction, which ih practice wili 5 e require 
only in very hot weather, may be made by means of tables, or 
by*an addi^on that Richmond has adapted to his Milk Scale. 

•* , When first drawn from the cow the milk contains numerous 
air bubbles, giving it a frothy appearance, And the ep^fic 
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gravity should therefore not be taken until the;!e lave 
disappeared, which they do in an hour pr two ; but on Jdiig 
standing, a slight rise in the specific gra'/ity, averagingO.OOi, 
occurs in a majority of instances. This phenomenon, first 
noticed by llecknagel, is probably due to' an increase in the 
density of the fat globules going on during their gradual 
solidification. , 

Estimation of the l^lotal Sojids.—'Phis can of course 
be effected only by evaporating the water and weighing the 
. dried residue ; but the substances of which this is composed 
being very hygrosco))ifi, and at the same time liable, to 
partial decomposition by the action of excessive heat- or even 
by prolonged exposure to more moderate temperatures, it is 
not easy to determine the precise mo nentat whicluiesiccation 
is complete and decomposition has not begun; while at temper¬ 
atures near boiling-point these processes cannot be separated, 
the second commencing before the former is complete. 

In Wanklyn’s practice of boiling five grammes in a 
platinum dish oven a water bath for three hours, and cooling 
in a desiccator, some water was always retained; and this 
method has been generally superseded by that, approved by 
the Society of Public Analysts, of contnniing the drying at 
a temperature of lOO' ( 1 . till the weight remains constant, 

, which it is held to be when further drying causes a loss of 
less than one milligramme per hour. The residue is, how- 
s ever, mf>re or, less \;harred, and the result not altogether 
satisfactory, though duplicating well, since the browning is 
doubtless due f^ «decomposition with formation of formic 
acid, before the whole of ihe water has been expelled. It is, 
however, possible by Inking not more than one gramme of milk, 
spreading it over a large surface, and evaporating it rapidly 
at a temper^iture not exceeding ioo“ C., to obtain a white 
residue of constant weight. Various acces.sory means havs 
been tried for increasing the surface exposed ; but yvhile some, 
as sanS, present no real advantage,, others appear to giye.. 
lessilfflstworth^ results, 
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B^bcock’fi metlfoJ, ado|)ted by the Association of Official 
Ajjricfllfnral Analysts of America, yields a perfectly white 
lesidue, which *snow^ no‘appreciable loss of weight on pro¬ 
longed drying. “ Itichmond iinds the results most satis¬ 
factory •vhen thus carried out. A small platinum dish, in 
which three gramme.s of rialian asbe.stos fibre have been 
spread out, is strongly igiiited in a muffle, cooled and 
vi^ighed. Five grammes*of the milk are poured over the 
asbestos, and the dish "with its fcontents weighed to the 
nearest milligraninio. It is then evaporated over a water- 
bath for about two hours, and aft?rw4irds in a water-oven till 
it ceases to lose weight. , 

A wafer-oven i.s jireferable to a hot-air *bath, for though 
the temperature of the air may be kept uniformly at 100° C., 
that of the contents of the dishes is apt to be raised some¬ 
what higher by the hea| conducted through the shelves from 
the walls of the chamber, which is not the case when the 
walls themselves derive their heat from not water circi'lating 
through them. If a hot-air oven be used the dishes Should 
n^verbe stood on the bottom unless an inch ol*cork be inter¬ 
posed ; for without this precaution the temperature of their 
contents may rise to over 130' 0. 

Estimation of Ash.— The weight of the total solids 
having been noted i,he residue may be incinerated by raising 
the crucible to a dull red lieat over a Bunsen flame or spirit ‘ 
lamp, until a fine white ash is left; whjn asbestos has been 
used there is less risk loss by the volatilisation of the 
alkaline chlorides, but the temperature s^fonld not be raised 
higher than is necessary for the ptoduction of an ash. 

Estimation of Eat. —Save in sci^tific investigation it 
is rarely necessajy to do more than determine the per¬ 
centage of total solids and of fat,*nd, by deducting the latter 
from the former, to obtain that of the solids not fat, or 
I^N.F. as they are commonly designated. Indfeed, for 
routine dairy work, in the detection of supplies of^milk'of 
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fraudulently watered, it is generally sufficient, at any rate as 
a preliminary step, to make an approximate estimation oif the 
fat only. 

The fat may be estimated by (i) gravinet“ic, (2) volumetric 
or (3) indirect methods; whatever advantages,, however, 
th^• last-named may offer on the score of ease and rapidity 
are outweighed by their want of accuracy, while one at least 
of each of the former is at once as rapid and as accurate as 
can be desired for all practical pufposes. 

Gravimetric methods .—The extraction of the whole of the 
fat from the dried residue being impracticable, the old 
method associated with the name of Wanklyn has been 
entirely abandoned in favour of that of Adams, or some ' 
modi.lcatiou of it, based on the facts that when riiilk is 
dropped on to blotting-paper not only does it spread itself 
out over an enormous surface, hut, as Vieth pointed out, the 
greater part of the fat remains on the surface of the paper, 
together with a small proportion of casein; at the same 
time, a small but appreciable percentage of the fat being 
absorbed, the use of a Soxhlet Extractor is necessary'to 
secure accnracyj though mere maceration in, and repeated 
washings with, ether might suffice. 

Blotting-paper, however, contains matters soluble in ether, 
which, being calculated with the fat, would lead to its over¬ 
estimation. These matters have been shown by Soxhlet and 
Richmond to be, pot fatty as was formerly thought, bnt 
resinous acids’ combined with calcium as a base, and but slowly 
soluble in ether, though when set free by any stronger acids, 
even those of mSlk, easily and completely dissolved by either 
ether or alcohol. S(tout white blotting-paper, which is much 
more absorbent than filter paper, may thus be rendered “fat, 
free ” by steeping in alcohol, to which 10 per cent, of acetic 
acid has be& added, far more speedily and thoroughly than 
by the'most prolonged washings with ether alone. The “_fat 
free ” paper of Schleicher and Schtlll is convenieitt and trnst- 
worthy, though even it is the better for washing in ether 
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before use, siiiCe it yields thereto a trace of soluble matter, 
no^ reaiflous, but consisting of very fine fibre. 

Th6 requisite ]iun^jer«of paper strips having been sus¬ 
pended by clamps from a rail, Jhe operator, holding each by 
its free,end horizontally,, runs on to it from a pipette in a 
slow stream 5 cubic centimetres of a sample of one of the 
milks to be examined, a like Quantity being run into a small 
vwcel for the determinatiAi of, its weight. 

The papers are left hdhging, protected from the access of 
flies, which would consume the fat, until dry enough to be 
handled, when they are rolled infto ^Joils not more than an* 
inch m diameter, tied with a cotton thread, marked with the 
nnmber'of the sample, and dried for an ^our at 100° C. 
befol-e being introduced into the extractors. These, having 
been connected with upright condensers and with flasks 
previously dried and weightd, are filled with ether, prefer¬ 
ably dry, to above the level of the arch of the siphon, which 
is thus set in action. The flasks into wiiich the ether runs 
over are immersed to a depth of about an inch in a tank of 
i^hter, at 50“ C. or 60" C., which keeps thesr contents in 
gentle ebullition. 

When the ether has thus circulated through the extractors 
for five hours, the coils will be perfectly exhausted. The 
ether is then distilled off from the fat in the flasks, which, 
after the expulsion of any ether vapour remaining and cooling, ‘ 
are again weighed. When great exactness is wanted, one 
“ control ” or blank experiment is carried out by extracting* 
a coil without milk into the lightest of the flasks, called a 
“ tare ”; any addition to its weight representing the resinous 
or other matters present in the paper^itself, and, therefore, 
common to all the coils, is deducted from the weight of 
“ fat ” yielded by each of the qfhers. This, how'ever, is^in 
most instances a needless refinement, and may*be omitted. 

, Dry ether is obtained by washing the commercial article 
with watSr, shaking up the washed ether in a flask with 
calcium chloride, and, after allowing it stand over the 
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chloride for a couple of days, distilling if'off. The apparent , 
yield of fat when crude ether is used averages o.o6'’per cent, 
higher than that shown by the dry. 

The modus opcrandi of the simjile and ingenious apparatus 
which goes by the name of Soxhlet, from having Veen first 
applied by him to milk analysts, though with full acknow¬ 
ledgment of its invention by Szombathy, consists in the 
automatic and continuous distillation of tln^ ether or other 
volatile solvent of fat,'’ its condensation and percolation 
through the mass operated on until the liquid, on reaching 
a certain height, is siphtfned back into the flask, in which 
the fat accumulates until the ether returns as pure as it 
went over. Thtere is no loss of ether in the proce.ss, and that 
in the flasks may be almost wholly recovered by distilling off 
the fatty residue through a condenser in the usual way. 

Adams’ substitution of coils df blotting-paper for Soxhlet’s 
gypsum, as an absorbent, was a decided improvement; and 
the superiority of the procedure as now perfected is indis¬ 
putable, but, at the Government laboratories, Bell’s method, 
which is but a modification' of the now discredited prochss 
of Wanklyn, is still employed. 

The Werner-Schmid Method. —While little inferior 
in accuracy to Adams’, this process presents the advantage 
of occupying far less time, owing to the coagulation of the 
casein, the great hindrance to the separation of the fat, being 
wholly avoided ; the mechanical separation of the greater 
part of" the fht by the use of blotting-paper prior to the 
drying of the casein in Adams’ process minimises this diffi¬ 
culty, which in'Soxhlet’s own method and that of Wanklyn 
repders the compl«(t,e extraction of the fat well-nigh impos¬ 
sible. In Schmid*’s process it does not exist at all. „ 

j Schmid used a test-tube of about 50 cubic centimetres 
capacity, ghiduated to tenths of a cubic centimetre, for' 
which-Stokes substitutes 4106 the middle half of which is 
narrowed to about J inch for greater accuracy df measure-^ 
ment of the ethereal layer. Ten cubic centimetres of t'he 
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milk are introduqpd, and the same of hydrochloric acid; 
thes(# arij thoroughly mixed by shaking, or better by swing- 
Inj^tckavoid frothnig, ;ind^then boiled, or, as Stokes recom¬ 
mends, the tube is*]jlilced in boiling water for ten minutes, 
till the liquid acquires a deep brown colour through the 
action oF the atud on the piilk sugar, while the casein is 
converted into an incoagulable acid albumen. The tubes 
ar^ next cooled by being Jield under a running tap or left 
standing in cold water, after wliich^ 30 cubic centimetres of 
dry ether are added and mixed by gentle shaking, when the 
tubes are placed in a rack for ten pr fifteen minutes to allow • 
the Biqiaration of the ether from the acid watery solution. 
Lastly 19 cubic centimetres of the* ethereal, solution of fat 
are d sawn off with a ]iipette, evaporated, and the fatty residue 
weighed; tke weighi of this x 3 gives the amount contained 
in the 10 cubic centimetres gf milt operated on, or 15 cubic 
centimetres may be witlfdrawn and the product x 2. 

The reason for-drawing off an aliquot part instead of the 
whole of the ether is to avoid disturbing the fluffy layer of'lact- 
albumen (?) that lies on the plane of ciJhtact,between the 
acj eons and ethereal solutions. 

Ilroop Hiclimond finds that if the milk hi diluted with an 
equal volume of water before the acid is added, there is little 
or no tendency to the formation of this “ fluffy ” layer; anc 
that while calculations made from an aliquot part of the 
ethereal solution are a little under, those from the whole are 
somewhat over, the truth ; since the efher dissolved in the 
watery solution retains a Aace of the fat, jnd, on the othei 
hand, the water dissolved in the zqjie of efher contains some 
of the other solids which, when the yhole is evaporated 
are reckoned as fat. In either case, hoWever, the error is 
insignificant, and fs minimised b^ allowing a longer time 
,for the more complete se])aration of the wateryfcnd ethereal' 
solutions. 

’This method is specially applicable to the examination pf 
samples of sour milk, if they be diluted with watdl* ^fore 
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the addition of hydrochloric acid and a» aliqnot part of the^ 
ether be used, though, lactic acid being somewhat'seliibje in 
ether, the results have a tendency to be slightly too high. 

Babcock’s Asbestos piethod, nfiicl used in America, 
possesses the merit of enabling the total solids, tl>p fat and 
the S.N.F., to be determined from the same sample directly 
and by subtraction, while it gives results practically identical 
with those of Adams’ procesii. A perforated metal cylinder 
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6o mm. long and 20 mm. in diameter, closed 5 mm. from one 
end by'a distfalso perforated, the jierforations being 0.7 mm. 
in diameter and«0.7 mm. apart, is loosely filled with about 
2 grammes of fres'bly ignited woolly asbestos free from broken 
fragments and fine loose fibres that might fall out, is cooled in a 
desiccator and weighed. Five grammes of milk are introduced 
and evaporated at I00“ C. until the residue ceases to lose weight, 
for determibing the total solids. The fat is then removed by 
repeated washings with wnhydrons ether or in a Soxhlet 
Extractor, recovered by evaporating the ether at 100 ° C., and; 
wpi^hcd Th^ weight of the residue in the cylinder, after 
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drying at 1CX3'' 0., to drive off the remaining ether, is that of 
the S.IJ.J'., and the loss through the extraction of the fat 
may be taken its» weight or used to check tlie direct 
determination. , * ^ * 

CentrU'ugalising as a means of separating the fat, aided by 
the previous solution of the oesein by sulphuric acid, without 
which the product would be •cream, not pure fat, was first 
employed by Babcock. L»ffmann and Beam shortened the 
process considerably by iwing aniyl^lcohol and hydrochloric 
acid to facilitate the rising of the fat. 

Gerber, who has given much cart* to^perfecting this process* 
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and whose name it commonly bears, finding the addition of 
hydrochloric acid to the amyl alcohol quite needless, sub¬ 
stituted for flasks stoppered bottles shap'ed lilse Marthand’s ’ 
lactobutyrometers, and reftds off the fat jt 60° to 70° C., 
instead of when cold. , 

The chemicals required are; comineyial sulphuric acid, 
specific gravity l .820 to l .825, containing 90 to 91 per cent, of 
HjSO^; and amyl Alcohol, specific gravity 0.8145 *0 0.8i6 
^t 15.55° C., boiling at 124° to 130^ C., which with an equal ’ 
vftlnme of strong hydrochloric jpeid should gite a c^ear 
solution no* darkening beyond a pale broifra afttr 24 hout^ 
'^tff purity being indispensable. 
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Apparatus: “acidobntyrometers,” glass bottles closed by ^ 
india-rubber corks, their necks graduated with 90''d;V(fejons, 
each representing o.i per cent, ft' fat,.pipottes of Ilf cubic 
centimetres for milk, a lo (jubic centinje'tr/i bulb pipette for 
acid, a I cubic centimetre pipette for amyl alcohol^and a lo 
cubic centimetre water pipettei divided into o.l cubic centi¬ 
metres. For cream testing some 3 cubic centimetre pipettes 
and a water pipette delivering* 8.2 cubic centimetres mre 
required. - < 

Procedure: into each of the bottles arranged in the stand, 
run 10 cubic centime! jessf the acid. Having well mixed the 
several samples of milk measure 11 cubic centimetres 'of each 
into the bottle bearing tlie corresponding number, knd add i' 
cubic centimetre of the amyl alcohol. 

Insert the corks, shake the bottles ilp and down till the 
curd is dissolved, theh invert them several times to 
thoroughly mix the acid in the lower bulb with the rest, and, 
taking them one by one from the stand, allow the contents 
to run into the larger portion, pushing up the corks if 
necessary so. as td fill the ‘graduated neck, put the botiles , 
into the cups or sockets in the rotary machine, screw down 
the lid and rotate for two or three minutes, placing a Bunsen 
burner under the disc j)late, so that the flame shall just touch 
it to prevent the cooling of the samples, and if the fatty 
layer be not quite clear, or there be any frothing, repeat the 
rotation, when they will be ready for reading. Holding the 
butyrdmeter ‘up to' the light adjust the cork, which is down¬ 
wards, so that the bottom of the fat layer coincides with one 
of the marks on the neck (these are not numbered, but each' 
fifth is somewhat Jonger than the others, so as to facilitate 
counting) ; and reckon the number of marks covered by the 
fatty litjnid. Each small division corresponds to 0. i per cent., 
and each oFthe largest to i.oper cent., so that, e.g., if itextefid 
over 36 divisions, the milki contained 3.6 per cent, of fat.^ 


• Greams piust'be diluted: thin creams, or those containing 
under"32 per c^nt. of fat, by introducing after the acid 8.2 b.o. 
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of water and tlieu Jc.c. of cream; and thick creams, or those 
withtajwi than 32 per cent, of fat by dilution with an ecjual 
weighk of separq,ted.mdk f hich contains but 0.2 per cent, of 
fat previous to the addition of the water and measurement. 

The earlier centrifugalisers, as Babcock’s and lieimling’s, 
were heavy pieces of mechanism turned by liand, but have 
been superseded by the lighter constructions of (iaertner, 
Hngershoff, Gerber-Lister *nd ^Stokes, which, though differ¬ 
ing in details, are the same in pyuciple, consisting of a 
“ disc,” or shallow, circular and slightly conical or “ umbrella¬ 
shaped ” box, which, with its movable lid, is mounted on a ” 
central spindle turning in a socket with ball-bearings on a 
. short, massive frame, clamped or screwed teethe edge of a 
heavy table or, better, a fixed slab. The bottles, or bntyro- 
meters, are' amingod in it radially between pegs or in 
pockets, but Stokes substitutes for*the loose lid a fixed cover 
with a large central aperture for introducing the bottles into 
the compartments into which the disc is divided. It is also 
more conical, so as to permit of the compartments being filled 
with warm water, thus avoiding the cooling of tte fat during 
tht process (Figs. 54 and 55). 

Where steam or electric power is ready at h^nd rotation may 
be effected by mechanical means, but a yard of strong window- 
blind cord attached at one end to a wooden handle, wound a 
few times round a pulley encircling the spindle, and with¬ 
drawn by a smart pull, precisely as in spinning a top, will 
cause the disc to revolve for from three to Cve»minutes, and 
being quite sufficient is alritost everywhere preferred. 

Indirect Methods.— These cannot be considered any 
better than rude approximations, and of q^e for the detection 
of gross dilutions only. The specific gravity as obtained by the 
lactometer is worthless, and often deceptive when applied to 
the entire milk only, but if advantage be taken of the power ot 
filtering paper to separate the fat, agd thespecific gravity of the 
filtered and,unfiltered milks be taken, the difference between 
•them divided by 0.0008 will give the percentage of fat, and 
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that of the uiifiltered less I divided by <0.004 the S.N.F.; , 
but there is no advantage in filtering the wliolo of thfe ra&j^Ie, 
for while the filtrate ofthe first fiflewi nrtnatfcshas lost, besides 
the fat, traces only of the casein, a gooA deal of the latter fails 
to pass, and is retained with the fat in the later filttates. 

The Weight of Solids not Fat is nsnally determined by 
deducting that of the fat from that of the total solids, though 
in Babcock’s Asbestos Method it,'as well as the fat and rtie 
total solids, are obtainedi directly rfad on the same sample. 

The separate determination of the casein, sugar, Ac., is not 
required in ordinary ,daf.y work, and may be studied in 
larger and special works on milk analysis. 

Detection of Adulteration.- The nature, libiits and • 
causes of differences and variations in the composition &i the 
milk ctf the several breeds and of individual cbws will be 
considered in chapter xiv.’ 

In the mixed milk of an entire herd, these differences 
tend to disappear, those above and below the average 
neutralising one another, and as received from the farm a 
normal composition may be Sreasonably expected, subject only 
to the influence of season, which affects all alike. 

In fixing a standard, the percentages of fat and S.N.F. 
are necessarily put lower than is desirable, lower, indeed, 
than those met with in the great majority of samples 
examined, and so far it may have the effect of passing and, 
in a sense, legalising, or, at any rate, permitting, the watering 
down of milkff of a higher quality. But this is unavoidable ; 
and to convict a dealer of wilful adulteration when by the 
“ appeal to the eow ” he •could prove to the satisfaction of* 
the. Court that his n^ilk, though poor, was pure, would tend 
to discredit analyses in general, while the dairy companies 
and wholesale dealers hpve no diflScully in making the 
:^vmer feel tfiiat it is to his own advantage to maintain a high; 
standard by judicious feeding and otherwise, regardless^ 6f 
the so-called standard or permissible minimum offhe Courts. 

The'skandar^ fixed by the Board of Agriculture, under liie 
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Sale of Poods and Drags Act, 1899, is that which was 

• adophpd ijany years age by the Society of I’ublic Analysts, 

viz*fqf 3 per cent, and S.N.P. 8.5 per cent, by weight. 

For legal proce* 3 iTigs, *liowever, the estimate of added 
. water must be bJseJ on the asfflimption that the milk was 
already df the poorest, and will represent the least possible 
addition that could have proc^iced the result. Tlie formula 
usually employed is ^ 

W = 100 *- —100. 

8.5 

In the certificate the percentage of water added should be^ 
descrijjed as “ at least so many parts per cent.” 

^ The f i^ohahle extent of the dilution, assuming the milk to 
have,^been originally of average quality, would be given by 
substituting^8.9 tor ^.5. 

Another formula which may be r\fied for checking the above 
is based on the specific gravity and the percentage of fat. 

(2) ,,3. f> + P 

34-5 

.This, too, gives the least possible estunate; the prubahle 
ad ’itiou would be found by substituting 36 for 34.5 as the 
sum of the specific gravity and percentage of fat in the 
original milk. 

This formula is applicable to all milks irrespective of the 
amount of fat, which nece.ssarily affects the percentage of 
S.N.F.,whereas in normal milks the sum of the speciQc gravity 
and the percentage of fat, two factors toisome.exten^inverse 
one to the other, varies onJy between 36.11 and 36.35, that is 
the sum is constant within 0.7. • 

Neither of these formula) is capable of (detecting the mere 
removal of the fat, which must be esftipated by its actual 
deficiency, or, wlikh amounts to the same thing, thf practice 
that has grown of late of diluting*whole with separated milk.* 

The minimum of cream removed is giveii by the formula: 


G = 100 
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but prolmhk abstraction by substitutipg 3175 for 3, or by 
reference to the table (page 241) of the percentage if fat 
proper to the time of year. « < ., i ' 

Sait, cane sugar, or dextfin are 'o^chsjionally added' to 
restore the specific gravity lowered by watei'iiig. The salt 
is (Jetected by noting the excess, of clilorine above the normal 
o.io per cent., and sugar. Ac., by the difference in the 
estimation of the milk sugar by jxjlarisation and by h'ehling’s 
solution. „ <■ 

Annatto is sometimes used to give an appearance of rich¬ 
ness to milk, but may be tletected by coagulating the casein 
with acetic acid, washing the curd with water, and digesting 
with strong alcohol, which dissolves out the colouring-matter; 
the alcohol is then evaporated, and the residue taken uf, by a 
little water. Annatto is unchanged bj mineral acids, but 
some of the aniline and coal tar, colours turn pink. 

Detection of Preservatives.' —Carbonate of soda is 
used to correct sourness, but boric acid is the'chief constituent 
of most of the preservatives in the market. Salicylic acid is 
occasionally ejnplojed, and of late “ formalin,” a 40 per ceKt. 
solution of formic aldehyd in w'ater, has come into favour, as 
being a more pow^erful antiseptic, even in the small quantities 
that its pungent taste necessitates. 

Carbonate or bicarbonate of soda is detected by the 
increased alkalinity of the ash, which is estimated by titrating 
with decinormal nitric acid, using phenolphthalein as an 
indicatoi, l cubic oeAtimetre of the acid is with this indicator 
equal to 0.0106 gramme of Na.,C(’J3, which in natural milk 
does not exceed Q.(}25 per-cent, of the soluble ash. 

Boric Acid or jBorax. —As rough cjualitative tests for 
boric acid preliminury to a quantitative examination the ash 
may (i) be slightly acidified by hydrochlortc acid and a piece 
bf turmeric p*.per dipped in the solution. On drying the paper 
will be found to be of a pii^kish-brown, and when moistened 
wi^h a solution of sodium bicarbonate to turn a greenish 
black ; or (2) if jitrong alcohol l?e added to the ash previously 
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moistened with diluje sulphuric acid and a light applied it will 
bnrn^ij.l» the green flame characteristic of boric acid. The 
turmesic test njav ^serve a rough way to distinguish 
between boric add' aifd borax, that is sodium biborate, if 
' applied 8ucces.sively to solutions of the ash (i) in water and 
(2) in dilute hydrochloric acjd, for the boric acid is free.to 
act on the paper in either, but when combined with the 
alkali it can do so only having been liberated by the stronger 
acid: thus if both react aqually it ^indicates boric acid; if 
(2) react, but (l) does not, borax; and if both react but 
(2) more strongly, both boric acid jnd borax are jtresent. 

The <juantitative determination of boric acid is a somewhat 
• difficult jltoceeding, but full details* of the Biethods will be 
found in liichmond’s and similar works. 

Salicylit/ Acid.-*- Add mercuric nitrate to the milk and 
filter. Shake up the filtrate with ether and evaporate. 
Take up the residue with*water and divide into three parts. 
To one add a drop of a dilute solution of ferric chloride, 
w'hen, if salicylic acid be present, a violet colouration is 
produced; to the second add brotuine wat#r, wjjen a yellow 
cuiay ])recipitate occurs and the odour of a halogen is per¬ 
ceived phenol comjrounds may be recognised ; and the third 
is to be evaporated to dryness with strong nitric acid, and 
the residue dissolved in a few drops of water, when on the 
addition of ammonia a yellow colouration is produced. Phenol 
and other similar derivatives of benzene give the like reactions, 
but as they are not likely to be present,' salicylic acid may 
confidently be assumed to Be the cause. , 

Porm^dehyd. —The tests for Jbhis ai^ numerous, some 
being characteristic. The best, perhaps are Hehner’s and 
Vanino’s, neither of which, though characteristic and extremely 
delicate, is in any way quantitative, for the raspective 
reactions do not appear when a large amount of formaldehyA 
is^present; this peculiarity, howler, is no defect, sinc^its 
pungent taste precludes its use in any but minute proportions, 
fishnet’s test is to run a little 91 per cent., sulphuric acid 
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into a test-tube containing some milk diluted with an equal 
quantity of water so that it forms a layer at the bottoji), flhen, 
if formaldehyd be present, a violel^ blue colpqr appears tit the 
junction of the licpiids, and wjll persist fol two or three dalys. 

With pure milk a greenish tinge appears at the plane of 
juijction, and after some time a brown colour below it. 
Pure sulphuric acid does not give this reaction, and the com¬ 
mercial acid containing traces of iron chloride and oxydising 
agents should be used., It will {'asily detect one part in 
200,000 of milk. In Vanino’s phloroglucin test we have one 
•of even greater delicacy, ^’nce it gives a perceptible tint with 
one part of formaldehyd in 25,000,000. The deepestvred is 
obtained in sohitions of 'from 0.5 to 0.00004 per cent., i.c., « 
one part in from 200 to 2 J millions, but only a rose coleJr in 
those fff 3 per cent., and none, or scarcely any, in solutions of 
10, 20, or more per cent. ■ 

Domestic Tests for certain co'louring-matters and pre¬ 
servatives.—Let some milk stand in a glass vessel till the 
creapi rises : if artificially coloured the bulk of the milk, 
instead of bqing rthite, will'be of a deeper yellow than the 
layer of cream. 

Annntto .—A Scrip of white filter paper left for a few hours 
in milk to which a little bicarbonate of soda has been added 
will be tinged a yellowish-brown. 

Coal-tar dyen .—A little of the milk added to a drop of 
sulphuric acid in several of water on a white saucer, and 
stirred with aeglassVod, will show a beautiful pink colour. 

Bo 7 'ic acid .—Tq | cz. of the milk in a glass add a few drops 
of phenolphthal^if and 0:^ caustic soda, drop by drop, stirring , 
till a pink colour appears. Then divide the milk equally 
between two test- 4 ,u*bes, adding to one an equal volume of 
water aitd to the other a mixture of etiual parts of pure 
* glycerine and water. If the milk be pure no change will, 
ocoijr in either tube, but ij boric acid (or borax) be present 
t^e colour in the former will become gradually darker, ^3 , 
in the iatter w'ijl fade away. 
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CONTROL OFtADULTERATION 

• 

Thi: composition of iniiK oeing nacurujiy suoject to con¬ 
siderable variations, depending op the breed, age, Jood,, 
&c., oS the cows, the season and weather, and peihaps 
•ether conditions, there are great dfficiilties^in the way of 
fi’Aug«a standard which shall neither be so high as to 
condemn many genuine milks, the comparative poverty of 
which is owing to causes beyond the control of the farmer, 
nor so low as to ofier an Inducement to the dilution of milks 
of more than the average, though not of extraordinary 
richness. 

The fat is the constituent that varies most, and to wliich 
mo.jO importance is attached by dairy chemists and by the 
general public. • 

The standard of the Society of Public Analysts now 
adopted by the Board of Agriculture is 3 per cent, of 
fat and 8.5 per cent, of solids not fat, making a total of 
11.5 of total solids. This is, however, to be regarded 
as the minimum permissible, and not as a jtandajid that 
need not be exceeded. ’At present it must content the 
magistrate, but should not satisfy th* ^vendor or the 
consumer. ^ 

It cannot be denied that the milk of Breeds as the Dutch 
’and Frisian cows*not unfrequently falls below this very 
moderate standard, and that cow'k of other bipeds, if left 
t* pasture themselves in cold w^t weathe'r, or throughout 
prjlonged droughts, may temporarily yield a milk of vey 
•p«or quality; but these are preventjble conditions, aad the 
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farmer must not plead in extenuation ,his ‘want of judg¬ 
ment in selecting his stock, or his neglect to supyl^nfent a 
starvation diet with more nutritiqus additi/ips of cake^ meal, 
&c. Nor is it permissible ,to addu6e^ ij^ defence, on the 
authority of analysts, instances in which the milk of single 
cofvs has fallen short of the standard, since it is only in 
the case of “special” kinds, as so-palled “Nursery” milk, 
that that of individual cows is kept apart. Dairy milk, as 
sent to town and as retailed to ,tlie public, is always the 
mixed milk of an entire herd of, as a rule, 20 to 40 
“'animj'.ls, and in the larger town establishments for its dis¬ 
tribution the milk of several or of many herds undergoes a 
further admixUire, ensiuing a uniformly good average of « 
composition. • ■ 

While it would be unfair to fix a standard st high that, 
however desirable and, indeed, .attainable by great care and 
free expenditure, it might easily Ife, at times at any rate, 
beyond the power of the ])oorer farmer to secure, the danger 
inseparable from a low standard is the inducement it holds 
out to the triple tet increase «the volume of milk by diluting 
the richer, so far as can be done, without overstepping the 
line. * 

The older form of falsification was the dilution of the 
milk with water. This, if carried beyond a very limited 
extent, is easily detected by the reduction in the per¬ 
centage of solids not fat, which, being far more constant 
than tl»t of ifat, btetrays the addition of water, when the 
fat, being still wfll above the 3 ‘per cent., would give no 

indication. . ‘ 

• « 

The modern method of adulteration, and one far more 
difficult to determine, is to dilute with separated milk; thuf 
preserving the due percentage of solids ifot fat unchanged, 
'w^ile bringipg down that of fat so far as can be done 
with safety. Such a progeiinre might bring out a milk 
wjth fat 2.5 and solids not fat 9,5 per cent. On tlie 
strength'of the^latter it would be impossible to maintain 
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^ that water hail bean added; but the low percentage of fat 
wo^jIjI |p9 highly suggestive of the addition of separated 
and fsitless rnillj, «itui ^f i4 were thus brought down to 2.0 
per cent., though, total solids would still be up to the 
normal, jnd it would be impossible, indeed, evidently con¬ 
trary to fact, to say that a»y quantity of water had bqpn 
added, such milk could nev<n-theless be rightly described 
as ‘‘ not of the nature, quatlity.^ and description expected by 
the purchaser.” • , 

A milk should not be ])ronounced “watered” on the 
strength of the percentage of fat alone, nor on that of the— . 
solids ‘not fat alone unless these are well below 8.5 per 
• cent. * ' , 

Tftft triple standard is perhaps the safest for estimating 
the value ol^these sdids, apart from the fat. It is.8.5 of 
solids not fat, 0.5 of nitrogen, and 0.7 of ash per cent, on 
these solids. * 

This relation ‘between the nitrogen and salts and the 
solids not fat is in most instances maintained even when the 
soHds happen to be below 8.0 per cent. ’It is .true that the 
ash may be raised by the addition of salt and boric acid as a 
preservative, but boric acid is a foreign body^and the chlorine 
in natural milk rarely exceeds o.i of the salts. 

In 253 samples of genuine milk having from 8 to 10.5, or, 
omitting this single extreme instance, 8 to 9.7 per cent, of 
solids not fat. Droop Richmond found the percentage of 
ash to solids not fat to average 8.3, the •highest being, as a 
rule, in those with the loi^est solids and ince versd, and the 
extreme to be 7.9 and 9.5, or in,one 0? Jhose having but 
8 per cent, of solids 10 per cent, was ast. 

Dr. Vieth’s estimates of the fat in the tnilk of individual 
cows are unrivalleS in number, and particularly valuable as 
.showing the range of variation in different Ijreeds, white* 
ftxim the methods employed being very accurate, though not 
the most recent, they are more trustworthy than those ^f 
Dt. Bell. They bring out clearly the greater variahilitv of 
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the percentage of fat in the milk of Shorthorns and the high, 
uniform richness of that of the Jerseys. ' < 


-1 


Percent* 
a^e of fat 

Dairy 

Shoftliorn 

Pedicree ! 

1 ( 

•Terecy. 

’'Atui 
f Polled. 

Other 
j Breede. 

Total. 

1 ABOVE THE STANOAkI) OK 1 

aiE BOAIII) OK AOKICl^THBE 

Above 10 I 

~ 

2 


_ 

_ 

3 

8-10 

10 

— 

6 

I i 

— 

I 

' 28 

7-S- 

11 

3 

17 

i. 36 

— 

4 

.71 

6-7 

76 

8 

111 

i>3 

6 

21 

335 

.S-6 

382 

01 

408 


41 

45 

1103 

4 5 

1313 

594 

659 

89 

70 

70 

2795 

3-5 4 

625 

362 

182 

»4 

31 

43 

1257 

3-a-C 5 

309 

173, 

. 84 

3 

26 

34 

629 

- 

2727^ 

1231 

' 1469 

402 

•74 

21H. 

6221 
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2-9i 

28 

15 

6 

— 

• 6 

* 4 

59 

2.8 

25 

15 
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— 

I 

5 

53 

2 7 

21 

8 

7 

" — 

2 

3 

41 

2,6 

16 

10 

2 

_4 

2 

I 

3t 
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5 

5 

— 

— 

I 

— 

II 

2.4 

8 

5 

I 

I 


I 

16 
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5 

I 

— 

— 

— 

2 

8 

S 2 

2 

— 

— 


— 

I 

3 

2.1 

.5 

♦ I 

— 

— 

— 

I 

<7 

2.0 

2 

— 

— 

1 

— 

— 

3 

1-9 

1 8 

2 

I 


— 

— 

— 

3 

'■7 

1.6 

1-5 

1.4 

1-3 

1.2 

1.0 

I 

I 

« 


- 


I 

I 

I 

1 

_ i 

122 

61 , 

«. 

24 

‘ 2 

1 

12 

20 

241 

G. totals ' 

2849 

1. 

1292 

f ' 

'1493 j 

404 

IS6 

1 

23S 

6402 


«> 

The percentage of samples failing tp come up to the« 
^andardof 3.0 per cent, cf fat were for each breed : Jersey, 
0.49; Eed foiled, 6.4; Kerrys, 1.6; Shorthorns, 4.4; othei* 
breeds, 8.4. 

* Dr. Vieth gave a similar table of the solids' not fat in. 
different breedf; 
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Percent- 1 
age of i 

m ^ 

Dairy ^ PcdlJ^ee | 
i^rtliom 1 Shorthorn ' 

Kerry. 

•Teraey. 

Red 

Polled. 

Other 

SreedB. 

Total. 

COsfiNO I'P TOWJlBfS'l' 

iND.tel) OF THE HOARD OF AUMCDLTURK j 

Above loj 

21 


^ 1 

..15 

2 

7 

5 ' 

9 - 5-10 1 

112 

37 

88 

91 

16 

47 

39 ' 

9 0-9 5 

♦ 972 

VJO. . 

744 

200 

69 

114 

2489 

8.5 -9 0 

1491 

734 

594 •! 

91 

76 

59 

3045. 


2596 

I 161 


397 

163 

227 

5976 


FALLING 

SHOKT OF THE STANDAl|j) 

OF 8-5 PER CENT. 


S .4 

108 

•0 

2 

2 

6 

6 

215 

8-3 

62 

30 

22 

2 

7 

2 

125 

« 2 

36 

9 

6 

» 

1 

I 

. ■“54 

8.1 , 

12 

9 

3 

1 

— 

I 


8 0 

15 

7 

— 

• 

3 

— 

25 

7.M 

• 10 

2 

2 


I 

I 

16 

7ii. 

5 

I 

— 

— 

— 

— 

6 

7-7 

3 

2 

- - 


2 

— 

• 7 

7 .b 

« 

!• 

I 

— 

— 

— 

• 4 

7 5 

— 


— 

• 

2 

— 


7 3 

— 

1 




— 

* 

7-1 


1 


— 




66 

- 


1 

- 

- 

- 

1 

I 



_ 

1 

_ 

_ 


• I 

4-9 

_ 


I 

•— 

—• 

• 

1 

-■ 

^53 

'31 

61 

7 

23 « 

11 

486 

G. totals 

2S49 

1292 

j 1493 

1 404 

186 

238 

J_ 

{ 6462 


These figures represent the number of samples of milk 
examined, not the number of cows of each breed, and all 
those having less than 7-c per cent, of Solids •not fft were 
given by the same cow. » 

In June 1887 her milk was good and*aormal, the per¬ 
centages of fat and of solids not fat Ipving been on the 
evening of tlie ninth 4.9 and 9.1, and‘on the following 
morning 3.8 and *9. But in Jgjy the proportiohs were 
jeversed, the percentages at the consecutive,milHings on the 
e^eping of the nth and morninff of the 12th and on the 
evening of the 13th and morning of the 14th 94 and 4.9» 
and 6.2. and 4.9 and 6.1, and 8.2 an^ 6.6. A year 
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later she had returned to the normal ratjo of 6.3 and 8.8 and 
3.2 and 8.9 on the evening of November 11 and vi9r:<ing of* 
November 12, 1888, or taking the means,of the fat in each 
evening and morning milking we haife Ks^June 4.35, in July 
9.95 and 6.55, and in November of the following year 4.75. 

Such an anomalous case is almost unique, and cannot be 
exjdained; still the possibility should be borne in mind. 

Dr. Bell gives the following a,Yerages for different breeds : 






llreod. 

Total Solids 


SolidB not 
fnt. 

SuKHDX . . ' 

12.31 


8-92 

Welsh .... 

U-55 

4.40 

y 15 

(vueriisev .... 

14.46 

516 

9.30 

.Jertsev .... 

i4-f>5 

5-43 

9-^2 

Kurrv 

i3'54 

4 07 

8.37 

, 1)«‘VD11 .... 

13.11 

343 

9 08 

Dutch 

12.40 

3-75 

8.65 

Avrsliire .... 

!3.4(' 

4.24 

9.22 

ShorUiorn . 

12.78 

^92 

8.86 


When the mixed milk of a herd has been examined, the 
fat'^has rarely, if ever, been found below 2.8, ljut when it is 
divided among a number of churns for despatch by rail, 
considerable v^iriations may be observed owing to the 
unequal distribution of the fat which, not being in solution, 
begins to separate early. Droop Richmond gives the following 
results of the examination of two series of three churns, each 
series being derived from the same source : 



SERIES I. 


SERIES 11 . 

Specific gravity 

1.0345: 1.0340. 

*I.CJ 20 

I 0325 ; 1.0320 : 1.0310 


percent, percent. 

per cent. 

per cent, per cent, per cent. 

Total solids . 

11.28* 11.66 

1416 

11.22 12.42 13.42 ^ 

Fat 

» 2.10 2.50 

5.10 . 

260 3.70 4.80 ‘ 

Solids not fat 

* 9.10 9.16 

9.06 . 

8.62 8,72 8.62 

The •seasonal 

variations, which with 

their causes have 


been disou|sed in the chapter on the physiology of milk, 
should be taken into ao^unt by the analyst in judgii^ of 
^the purity of any particular sample submitted for examina¬ 
tion. 
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ivIEAIt AVEKAOES OF MILK. 

Droop Riclitnond gives ttie mean inontlily composition of 
each as observed in the year iQOi : 


AviTa^e Coiiipttskioi?<»f Miik for )qo2 


MiiniiiiK Milk 


Evftimg Milk 


Aterage 


Mtnjth 


.Taimaty .i 
February . 
Ma«’nh 
April . . 
May . . 
June. . 
July . . . 
August 
Septoiubor. 
October 
November 
T>.iei‘mber . 


*■5 ! -1 

4 i 1 h 5 


I 

! i-.fii 
I I 2 I 


r -<'324 

t.o3?6 ' 

1 . 032 s 1 
1.0320 ' 
1.0316 
1.0330 
1.0323 
1.0323 
1.0323 


12.32 j 

12 28 j 
12-3'i 
12 54 j 
12 81 
12 82 I 
12 . 90 ) 


Kat 

0 

|i 

c •$ 

u 

Total 

‘s<»lid 8 

• 

Fat 

• 

2 

■ 

. 

li 

•0 

h cc 

• 

Fat 

.5'70 





8 90 

1.0322 

12 84 

3-«3 


I in22 

.2 9S 

3 97 

8.98 ( 

1 03 »3 


? 8 i 


K.Q3 


12 88 

3 93 

8>)5 1 

i.c 37 a 

12 67 

3-71 




12 8 _» 

3 «)<> 

8 03 

' 0323 

12.65 

3 71 


89 s 
8 qT 

1 ..,?= 

12.87 

3 9' 

8 g 6 1 

1.0324 

I" 59 

364 

3 

’.45 
.3 "iS 


12.66 

i 79 

8 87 j 

1.03 >2 

12.43 

3-54 



12 . 6 <» 

.1 »2 

8.78 I 

1.0318 

12.44 

3 64 

3 77 


12.78 

4 ■*5 

8 73 1 

1.0314 

12.57 

3 8 ? 

b 87 

1.0 310 

1^97 

4.10 

8.87 , 

I 0318 

12.76 

3 89 



1 . 0 JI 9 

»3'i9 

4-23 

S. 96 , 

1 0321 


4 >33 

5.87 


1.0318 

1J>4 

4.21 

8-93 ; 


98 

4 . 0 /, 

8-9' 

8.99 

1.0318 

1^10 

4.24 


1 032 ; 

• 

M 05 


3 . 6 a 

8.92 


12.92 

4 02 

8.90 ' 

1.0321 

• 

12 7J 

3 82 


The uniformity at any given period of the composition of 
the mixed milk of many cows of different breeds is remark- 

able. . , 

•€he evening milk is generally richer .than,that j>t the 

morning’s milking from the fact of the cow having eaten 
more daring the day than in the night. , 

■ Variation dvring act of i«ittf«^-The first drawn or 
“ fore ” milk is always the poorest, espeofally in fat, while in 
the last drawn or, « strippings,” it is not rare to fin^ 10 per 
cent, of fat, indeed, “ strippings’* are occasionally sold ae. 
^am. Boussingault gives the,following* analysis of 
Buolessive portions taken from one cov; at the salne 
IniUting: ' * 
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Piirtton. 

1 

= 

3 

4 

per cent. 

-. «r.— 

percent. 


pfi’fetit 

per ceilC. 

i«iW 

lo. 8,.0 

l^r.ient. 

'y 23 

Totnl Knliils 

10.47^ 

. 10.75 

11.63 

1 2.*67 

Kat ... 

1.70 

1 76 

2.10 

2.34 

3-«4 

4 08 

SclidK not fat 

8 77 

8 .y 9 

8..76 

8.69 

»■« 

8-59 


Through nervousness or restlessness as among strangers, 
a cow may hold back her piilb- which, under such circum¬ 
stances, contains often extraordinarily low percentages of 
fat. 

Thr difBcnlty incident "to the strict adhesion to a standard 
from the indisputable fact that some cows do occasion'ally, if 
not habitually, yield a milk that comes short of that'standard • 
in the percentage of fat or of total solids, is hypotlfetical 
rather'than real, and the result of the' so-callefl “ appeal to 
the cow" in favour with'some-magistrates and assented to 
by certain analysts, should be merely the taking out of the 
summons under another section of the Act, since such milk, 
though it have not been fraudulently watered, and have been 
drawn in its cctua'l state fro'm the cow, is “ not of the natrtre, 
substance, and quality demanded or expected by the pur¬ 
chaser”; and if a farmer or dairyman be so unfortunate as 
to possess such an animal, he should prepare it as soon as 
possible for the butcher, but in the meantime he should, and 
indeed he would, but for the purpose of defence when sum¬ 
moned, mix its milk with that of the whole herd, or even of 
some di the Ifest, iif which its influence would be negligible. 

The result of a low standard Is to give a certain official 
sanction or permission todilution ; to level down the general 
quality till it approaches the minimum allowed; and that 
this is done by &me vendors was amusingly shown in an 
instance'’reported by Dr. i^eredith RicharSs, of Croydon, one 
of. whose inspectors, stopping a cart in the street and demandj^ 
ing a sample, was told Vy the carman that he had oifly’ 
skimmed milk,.though the analysis showed that lAie milk was 
well a^'to the Jegal standard, having been diluted to a safi? 
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degree only, Aongh the vendor was afraid that he might 
h^# BJ)fe too far. 

The qnestiofl /)f^ ■(yesqfvatives is one on which there is 
much difference^crf'o^nion, and experts are constantly called 
on to state when the additihn of such chemicals is or is not 
injurious to health. Tt is jiot, however, a matter of inuch 
importance whether tl^e single dose of boric acid, or formic 
aldehyd, or even the continuous ingestion of such doses, is 
in itself a danger to health, fiut whether milk so treated as 
to afford no palpable evidence of souring or decomposition 
is wholesome. No reagents can Ije added in cjuantitiqg sufli- 
cienl to render the milk really sterile, and this being admitted, 
it follows that it will continue to* undergo chiinges, which, 
though Tiot evident to the eye or the taste, cannot but render 
it more or le's wnwholesou.e. Clean milk, refrigerated 
immediately after it has been "drawn from the cow, will 
remain perfectly swee? and wholesome for fully twenty-four 
hours, but under no circumstances shou’d it be sold as milk 
after that period has elapsed. Adults .who drink but little 
milk may not suffer from the tffects of the jrreservatives, or 
Cl. the changes that will take place notwithstanding their 
presence, but infants are extremely sensitive to both, and the 
milk that constitutes the sole or chief article of their diel 
must be absolutely fresh ; or if that be unattainable, it shoulc 
be sterilised by heat while fresh. 

LEGAL PROCEEUNGS FOR ADULTErfATIOS 

# 

Prosecutions for dilution of nylk, or fo/ selling milk fron 
which a part of the fat has beej removed, unless ai 
"skimmed” or "separated” milk, may always be taker 
under Secs. 6 and 9 of the Sale of Foods aad Drugs 
Act, 1876, since the injury to Iiealtli reguire^ by Sec. joesn 
’ jarely be proved. Sec. 6 enact# that, save under conditions 
that do %ot apply here, no person shall «ell any food which 
■Js “not of the nature, substance, aud quality’’ -(leatanded, 
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under a penalty not exceeding £20; and sec. 9 that no 
person shall, with intent that it shall be sold in tli^(| st^e, 
and without notice, abstract from, any ^r^(;le of food any 
part so as to impair its quality, Ac., or s^ll^ the same with¬ 
out disclosing the alteration, under a penalty not exceeding 
£20. [These penalties have been increased under the Act 
of 1899.] ‘ ^ 

Sec. 18.— Any Medical Oflicer, of Health, Sanitary In¬ 
spector, Inspector of Weights and (Measures, or of Markets, 
or police constable acting under the authorities appointing 
tl.em,»m;',y procure samples ... to be submitted to the 
analyst of the district; or if there bo nojie, to some father 
public analyst, and receive from him a certificate'-of the 
result of his analysis. 

Sec. 14. —The purchaser shall immediately notify to the 
seller his intention of submitting it to the pvhlw analyst, 
and offer to divide it into three parti, securely sealing each 
part, deliver one to the seller, retain one himself, and forward 
one to^the public analyst. 

Sec. 16.- If the analyst'’reside beyond two miles, the 
sample may be sent by post as a registered letter or parcel. 
Sec. 17. —If ahy officer, inspector, or constable, asking 
for a reasonable quantity of any food, &c., sold in the shop 
tender the price thereof, the seller refu.sing to serve him 
, shall be liable to a penalty not exceeding £10. 

N.B.—If the purchaser neglect any of the formalities pre- 
vseribed by secsi 14 and 15, especiallj' the mention of the 
“puhlic analyst,” th^ summons will be dismissed. 

[Since the insp^c^ors arg probably known by sight to the 
seller, and police constables may be looked on with suspicion, 
and served with genuine articles even at lees than their 
proper pricie, it is usual to depute some otheV person or child 
tb Jsk for the ^rticle, the officer waiting outside and entering 
and claiming the article the ijoment the ostensible purchaser * 
is sprved, when he proceeds as directed in sees. 14 and 15.] 
Sec. SJO. —If t[)e analyst certify to a violation of the Act;* 
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the person causing the analysis to be made may proceed for 
V ^Brnary recovery of the penalty before any Petty 
Sessional Coniit ’n,th3 pfoce where the article was sold. 

Sec. 21 .—TJjff jnalyst’s (certificate shall be primd facie 
evidence for prosecution, bfit tlie defendant may require the 
analyst to be called and examined, and may tender himself or 
his wife to give evidojcce on*hi.s own behalf. The portion of 
the article retained by tjje prosecutor shall be produced in 
court. • ^ 

Sec. 22 .—The justice before whom the complaint is made, 
or the Court belbre whom an i^jpeal is heard, njav^at IJifiL., 
request of either ))arty, at their discretion, cause one portion 
to be %eut to the Hoard of Agritrdture tp be examined by 
their analysts, wlu/se certificate shall bo returned to the 
Justices, .he. o.vpuuses being paid as they may .Toy order 
direct by the complainant pr by»the defendant. 

Sec. 23 .—Any p?rson convicted by any justices may 
appeal to the nexi, Court of General or Quarter Sessions held 
for the san;e place, on entering within three days m ith two 
•sufficient sureties into his ncognisaijce to abide by the ‘ 
aecision of the Court and to pay the costs. 


The Sale of Foods and Drugs Act, 1899. 

Sec. 4 .—I'lm’powers Gie Hoard of Agriculture to fix 
standards and to define the extent of permissible deficient^ 
of any normal constituents of milk, butter, eream,cheese, (Sig. 

Sec. 9 .—Requires %very one selling milk or cream in 
a street or public place to have his^ name and address 
conspicuously exposed on his vehicle, stall, &c., under a 
penalty not exceeding £2. 

Sec. 10.—ituthorises the taking of samples.in course of 
transit, and with consent of*the purchase^r or conkig»ee, 

• (Sec. 14 ) of delivery. , 

Sec.* 16 .—Imposes on persons obstiiucting or bribing an 

• inspector a fine of £20 for the first, one^not exc8edin| ;^50 
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for the second, and not exceeding ;^ICX 5 fcfr each subsequent 
offence. <* ( 

Sec. 17 .—Revises the penalties' under the previous Act, 
imposing in all cases where tjict for the ,dfst offence is £20, 
fines not exceeding .,^^50 for the second, and ;^loOefor the 
third and subsequent offences, hiid in those for which the 
penalty is over ;^50, the' offeiv:e involving personal 
act, default or culpable neglige(ace, for which the Court 
may deem a mere fine sm insuftfeient penalty, authorises 
the substitution of imprisonment not exceeding three 
Tuonthc.*,' , • 

Sec. 19 .— Proceedings must be taken within 28 dajis of 
the purchase; aiid the summons, giving the name*'of the 
prosecutor, the particulars of the offence, and a copy of 
the analyst’s certificate, shall not be ma(fe returnable within 
14 days from service. ' • 

Secs. 26 , 27 and 28 of Act of 1876 amended by 
Sec. 20 of Act of 1899 .—If defendant can prove to the 
satisfaction of the Court that he bought the article in the 
same state as he sold it, and'with a written warranty which 
he had no reason to suspect, he shall be discharged, but shall 
be liable to pay the costs incurred by ihe prosecutor, unless 
he have given him previous notice of his defence. He shall 
be able to recover from the person supplying him, in addi¬ 
tion to any other damages, the amount of the costs, &c., 
incurred by him, and all further proceedings following his 
yifchargS may'oe taken before a Court having jurisdiction 
in the district wheru the sample was purchased for analysis, 
or where the wan-inty wf.s given, f'l'his is to facilitate 
the prosecution of thf, original offender by dispensing with 
the necessity for a" change of venue.] The penalties for 
false warranties, whether given by principal or agent, in 
w’rfting, are £^o, and £100 for the first, second and 
subsequent offences r.especti\»cly, and that for forging a certi- 
fioafe or warranty,'or uttering the same knowmg'it to be 
fulled, i« •imprisonment not exceeding 2^ years with hard 
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labour. [Tbe onks probandi of innocence is transferred to 
th^'d^ffadant, the prosecution being no longer required, 
as'u^der sec. *> of'.th# Act of 1875, to prove that the 
defendant bad re'aaon to belies^e the warranty or certificate 
to be f*lse.] 



CHAPTKl XVI 

BACTEEIOLOGICAI, EXAMINATION OF 
P MILK' 

-J’!'' tnill'.were drawn frow the udder under strictly aseptic 
conditions, it would be perfectly sterile, and it is 'quite 
practicable by tlje exercise of great care and cleanliness to 
obtain it with very few' bacteria indeed. But the bacteria 
introduced by the hands of the milker, from the'skin of the 
udder, the dust and air of 'the shed or yard, and the sides of 
the vessels in which it is received, and multiplying apace 
during the whole period of transport and exposure for sale, 
average in the shops 2,000,000 to 4,000,000, or indeed, in some 
localities, ten ^imeS these numbers in each cubic centimetite, 
though on leaving the dairy they might perhaps have 
amounted to a few thousands only, or tens of thousands 
at most. Some notion of the significance of these numbers, 
viewed simply as numbers, and assuming them to be for the 
most part innocent, or at least not those of specific diseases, 
may be formed by comparing them with those found in 
* water. *A good drinking water from a well not exposed to 
pollution or supplied to the public 'after filtration on a large 
scale, whether the,sburce b,p from wells, upland moors or even 
rivers such os the TJbames, will contain in each cubic centi¬ 
metre 25 to 50 at the most, 100 being held in Germany to 
warrant its being withheld for further filtration. Unfiltered 
K*er waters ipay contain any number between hundreds and 
thousands, but for millions «aie must go to sewage efifiuente,,’ 
Mere numbers have their influence, since there wiH probably 
he some proport^n of noxious germs amongst those wiiii^ 
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1 . . « •• • 

■ are indifferert, trniegs the enormous multiplication of the 
lattjgi' I9# led to the extinction of the former. Since one 
cannof guess, as«o»e. n;^y %ith waters, the probable number 
of bacteria, which, in a given A^piplo, may be thousands or 
millions,rf)ne must begjn, as fn examining sewage, by diluting 
the milk with boiled water, and make numerous plate oultui^s. 
Four dilutions are usually made, A, containing i cubic centi¬ 
metre of the milk to 9 cubic ceptiinetres of water, or one in 
ten; H, by adding l cnbi(*centiinet|^ of A to 9 cubic centi¬ 
metres of water, gives a one per cent, dilution; and C and D, 
each made by the deci-dilution of tlie,previou8 one, i^^resen^ • 
dilutions of 0.001 and o.oooi, or one in a thousand and one 
' in ten thousand respectively. Only in the Jatter, 0 and 1 ), 
are thj numbers likely to be such as to admit of etjpmera- 
tion. ” • 

A number of gelutim^and^agar’Jilate.s should be made with 
these and incubated at a temperature of 37° C. for twenty- 
four itours. This is necessary since niib< always contains a 
much larger number of microbes requiring the temperature 
of the living body than does’water; tflus »t a tempera¬ 
ture of 20" (J. (68° F.) the. streptococcus of most frequent 
occurrence grows but slowly and is easily crowded out, 
though found without difficulty in free dilutions and at 
the temperature of the living animal, which is obviously 
indispensable for those that are strictly [ arasitic in their 
habits. 

For the Quantitative Examination—** One pound of 
finely chopped lean beef *n one litre of f^shly distilled water 
should be slowly heated in a wal^r-batB io 60° C., kept at 
that temperature for ten minutes and ijnickly heated to iOO° 
C., then filtered and made up with distillefl water to one litre. 
Ten grammes of fTitte's peptone a|id five grammes ef common 
salt are carefully wmrked np with the brotlj a lijtle at a tiift#, 
tlien 100 grammes of the te,it Fimnch gelatine are adde^ and 
the mixttfre poured into a flask, which i» kept in a ste^m 
^riliser until the solution of the gelatine 9 complete, to aid 
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which the flask should be taken out anid well shaken every, 

ten minutes. It is next neutralised by ^Nadll, <i'sing 

< • . ( • I ' ' 

litmus paper as an indicator, then copif;(J to 50“ or 5S'* C., 
the white of an egg added, well shaken, and returned to the 
steriliser for half an liour, filtered thronghpa^icrcArtj’rfw, and 
poured into sterile test-tube^, lo ctbic centimetres in each, 
which are then plugged with stea^ised cotton-wool and placed 
in the steam steriliser f<jr twenty ^liniites. The sterilisation is 
repeated on two successive days, the tubes being meanwhile 
•-■kepfc-’ji’ the ice-box., To melt the gelatine the tubes are 
placed in a water-bath for ten minutes at 40° C., and \o each 
some of the water is added and mixed by swirfging, notf 
shaking, which would give rise to bubbles, and their contents 
poured into Petri dishes standing on icfc, the lidti being lifted 
no higher or longer than is neoessary. With a I cubic centi¬ 
metre pipette graduated to tenths, the gelatine plates are 
inoculated in pairs with o.i, 0.2,0.3 and 0.5 cubic centimetre 
of the 0.001 and o.oooi dilutions of the milk and incubated 
at 37° 0. for thred'days when the colonies are enumerated*.”* 
Qualitative Examination—Tubercle Bacilli.— 
The sample of'milk having been well stirred and shaken, 
some of it is poured into a sterile tube with an india-rubber 
stopper, and centrifugalised until the cream has separ¬ 
ated in a thick layer. By a little careful manipulation this 
may be removed and set aside on a sterile dish. By quickly 
invertisg the tube the skimmed milk is run off, leaving the 
slimy sediment adhering to the boWm. 

The sediment ^juld the (jream are then spread separately on • 
a number of clean c^verslips, which are allowed to dry. They 
are then flamed, immersed for five or ten minutes in absolute 
alcohol, washed in ether for five minutes, immersed in alcohol 
^ remove tlje ether, and the alcohol washed away in water., 
The^ complete removal of 4 ;he fat is absolutely necessary |& 
the successful, staining of the tubercle bacilli. 

• * “Healtk Officers’ Pocket Book," 2nd ed. pp. 198, 199, 
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, The best method «£ staining is a modification of th& Ziehl- 
Houseli’s. 

Zith^Nielson’sfp'^cesUr ^—For this the preparation is stained 
for five minutes jii ^lot ( 6 o°^G.^ fnohsin-carbol, and well 
washed v/ater. It .is thep washed in alcohol till every 
trace of stain that can be removed has disappeared, and again 
washed in water. • * 

It is next immersed in 2 j per^ cent, sulphuric acid for Jive 
secowh, again washed in water, an<^ lastly, counterstained 
for three seconds in carbol-methylene blue, washed, dried, 
and mounted for examination. 

HoTi^eU's process. —After staining, as in the former method, 
Vith carb?l fuchsin, and washing in water, it ie dried. 

It is then immersed in acid alcohol (absolute alcoljpl, 97 
per cent.; HfCl., 3 pA- cent.) for ten niiniUes, and washed in 
water, counterstained foi^several seconds in equal parts of a 
saturated alcoholic solution of methylene blue and water, 
again washed in water, dried and mounted. 

Many bacilli which by other methods might have been 
mistaken for those of tubercle ar# thus decolourised. 

Ihe utmost care must be given to each stage of the - 
operations in order to ensure the freedom of^he preparation 
from fat, the action of the stain on the bacilli and its 
subsequent complete removal from the rest of the preparation, 
for if any part of the process be performed incompletely or 
in a slovenly manner, other bacilli, retaining more or less of 
the stain, may easily be mistaken for these 0? tuberffnlosis. 
The slightest trace of red retained by the ground in any part 
of the field deprives the appearance of red stained bacilli in 
its vicinity of all significance. f 

^ If the characteristic bacilli be present, futther examination 
is needless, and if there be also ^any pus or bleed cells, 
there can be no doubt as to the disease beiqg syted in th#‘ 
ud^er, and the milk must be condemned as unfit for human 
consnmptioh, or, indeed, for that of any animal, unless it 
^r#jkraslv boiled. 
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l?i6 failure to detect tJie bacilli must uot be taken as‘ 
proving the freedom of the cow from the disease ^.o^ of 
the milk from the bacilli, since 1/46 rorti^'n examined can but 
be a minute fraction of the whole.^ The fact should be 
simply stated as such, having I'o more value than attaches to ' 
ijegative evidence generally. .. 

Milk, like all animal fluids, contains a certain but variable 
number of leucocytes, but tljpngh any line between the 
permissible and the^excessivui in such a case must be 
arbitrary, it may be safely taken that twenty or more within 
I the of a one-sixth .objective are very suspicious of, at 
least, a chronic inflammatory process. The sedimetit from 
some milk is, jn fact, ihdislingnishable from the tontents of 
an abscess, and the very thought of drinking milk containing 
measvirable ijuautities of pus is disgusting. 

Inoculation often SHCceeds where microscopic examina¬ 
tion fails to detect the presence of tubercle bacilli. Some of 
the centrifngalised deposit is injected info the subcutaneous 
tissue of the groin or into the peritoneal cavity of a healthy 
guinea-pig,,and'•the animal, if it have not meanwhile'died 
from septicinmia or other cause, is killed after the lapse of 
two or three vteeks, when unmistakable tubercular deposits 
in the glands or tubercular peritonitis will be found. The 
death of tl'e animal within a few days of the injection must 
not be ascribed to tuberculosis, being caused by some other 
bacteria in the deposit, pathogenic to the guinea-pig. If 
the \)resen«e of«such disturbing bacteria be known or 
suspected, it wifl be well to sifbmit the sediment for ten 
minutes to a j;«mperajure of 56“ C., which the tubercle 
bacilli are capably of resisting, though others are thereby 
killed or rendered inert. 

It is eseless to attempt the centrifugahsing of any milk in 
“which eveji incipient coagulation has set in, or in whicii, 
though apparently quite ^luid, it is found, after centrifu^sflis- 
ing,.that the s^aration into three layers has not taken place 
as. it should. 



EXAMISTATION OF MILK *53 

The bacillus cf enteric fever must always be, or hayej^au^ 
preset ij jnilk that has given rise to widespread outbreaks 
of that disease, bijt^theiSeafch for it is under most oiroum- 
8tan8es a waste of ^rine. Thoimh flourishing as an almost 
pure culture in the glands of^e* intestine, the spleen, and 
the blood, and leaving the^body in the urine and fascal 
evacuations, it is in the l^ter aucompanied by vast numbers 
of the B. noli communh, &o., J)y which it is soon crowded out. 

The B. coli commuMu bejpg, however, necessarily derived 
from the bowels of man or beast, is in itself evidence of faecal, 
and, if in large numbers, of gross faocjl pollution, andj^herejt 
s that bf typhoid may be also. Of course it is always pft*rfit 
11 milk af commonly supplied, beinjf derived^froni the ad¬ 
mixture direct or indirect, of cow dung; but in the event 
)f suspicion attac.rinj^ to a panioular milk-supply, ap ex- 
imination should be made of tjie water used in the dairy. If 
.his give evidence of faical pollution the suspicion is pro- 
oably justified, and repeated search may be made in the milk 
for the specific organism the detection of which would be 
conclusive, though failure must »n no nccaunt be takeh as 
pro\ mg its absence. 

The differentiation of the B. tjjphims from the surrounding 
colonies of B. coli comumnis and the sub-culture of the former 
apart is a task requiring a delicacy of manipulation and a 
practical acquaintance with the behaviour of micro-organisms 
to which only the trained bacteriologist can lay claim, and 
quite beyond the sphere of the analytical ^hemi^t. , 

The bacteria of the typhofUs group flourish best under anae¬ 
robic conditions, a special medium, and a l5^h temperature. 

The medium, Kitasato’s glucose formate broth, is prepared 
by adding to the meat infusion, describe* »bove, i per cent, 
of the peptone, 2 ^rer cent, of glucose, o. 5 per cent^ of salt, 
Q .4 per cent, of sodium formate, an^, after boiling and neuj, 

• N * ^ • 

tralising, 2 cubic centimetres of -j-? NaOH to the litre, i^he 

Irofh is again boiled, filtered, and put up in te^t-tube^,whicli 



.2 54 ' milk : ITS PEODTTCTIOJI ANB TIBESf 

itSk^^rilised by boiling for twenty minutes on that and tbe» 
two foilwing days. Anaerobic conditions are b^t oJi>taine(l 
by means of Buchner’s tubes, ii^, wl),ich t^e tubes QfiSroth, 
after having been inoculated, are tncii^ated at 42° 0. for 
twenty-four hours, when ttose^howing growths are removed; • 
this is done for two more d%j5. after which any still sterile 
may be thrown away. . ^ 

Prom these growths gelatin^ and, it desired, agar, plate 
cultures are made in the usual vyiy, and incubated at 20° C. 
any suspicious colonies*being from time to time sub-cultivated 
^^^^wcv'ked out. In .the examination of potable waters 
la'tge^quantities are required, and the best way of cwllecting 
the largest possible fjroportion of the bacteria sparsely 
distributed through the whole volume is to force the contents 
of a* Winchester quart bottle thro\jgh a Ilasteur’s filler 
bougie,* which is then washed out with 10 cubic centimetres 
of sterilised water. The bacteria in 2000 cubic centimetres 
are thus nearly all collected in 10 cubic centimetres, a con¬ 
centration of 200 in I, and o. i cubic centimetre of this repre¬ 
sents 20 cubic c«ntimotres»of the original water. • 

• The best ftppanttus for tliis jnirpon^e in one made by Messrs. Baird and 
Tatlock from the dpsigns of Mr, Bakes. 
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